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FOREWORD 



1^ The increasing contribution of mathematics to the culture of 
the mocern world, as well as its importance as a vital part of 
scientific and .humanlstip education, has made it essential that ' 
the mathematics irf our schools-" be botii well selected and well 
taught » » , . 

^" miiia, the various jnathematical organizations in 
the United States cooperated in the formation of tfie School • 
Mathematics Study. Group (SMSG). SMSG includes, college and uni- 
versity mathematicians, Ueachers of mathematics at all. levels, 
experts in education-, and representatives of science and tech' 
nology. The^gener^il objective of SMSG is' the Improvement of the 
teaching ofv mathematics in the schools of this country. The 
National Science Foundation has provided substantial funds foV- 
the support of this endeavor. » 

"* . • . 

One of the prerequisites for the improvement of the teaching 
. Of mathematics in our schools is an iniproved curriculum— one 
which takes account of the l^ncreasing use of mathematics in- 
solence and technology and in, otl^er areas' of knowledge and at the 
«arae time one which reflects recent advances in mathematics it- 
self. Om of the Xfrst projects undertaken by SMSG was to enli'&t 
a group of outstanding mathematicians and mathematics teachers to 
prepare a series of .textbooks wl^ich would illustrate* such an im- 
proved cxirriculum. . . 

The professional mathematicians in <fiMSQ believe that the 
math^tlcs presented in this text, is valuable for all vfell- 
educated^ citizens in our society to know and that it is important 
for the .precollege student to learn in preparation for advanced 
-work in the field. At the same time, teachers in SfSQ believe i, 
that it is presented in such a foiro that it can be Readily ferasoed 
by students, ^ ^ . ^ 

In most instances the material will have a familiar note, 
but the presentation ah^ the point of view will be different. 
Sojne material will be entirely new to the traditional curriculum. 
This is £ia it should be, for mathematics is a living and an ever- 
growing subject, and not a dead and frozen product of antiquity. 
This healthy fusion of the old and the new should lead students 
to a better understanding of the basic concepts and structure of 
mathematics and provide a firmer foundation for understanding and 
use of mathematics in. a scientific society. ^ 

It? ia Taot . intended that this book be regarded as the only 
definitive way of presenting ^ood mathematics to students at this 
level.. , Instead, it should be thought of as a aampte of the kind 
of improved curriculum that we need and as a source of suggestions 
for the authors of commercial textbooks. It is slnoetely hoped ' 
that these^texts will lead the way toward inspiring a more mean- 
ingfua teaching of Mathematics, the Queen and Servant of the 
Sciencj&s. . ^ 
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^ . PREFACE 

As bne pf its conttlbutlojis the improvement of mathematics la 
the ach6ol?j)f this country, the School Mathematics Study 02»oup 
has prepared a series of saiJ^ole text materials fbr gi»ades 4' 
through 6, ijiese are designed to illustrate a kind of mathe- 
matics .curriculum that we believe appropriate for elementary 
schools. 

This volume is a portion of these n^terial6 which were prepared 
byi a group of 50 individusas, divided almost equally, between 
distinguished college and university mathematHcians and master 
elementary .teachers and constiltants. A strong- effort has been ^ 
made on the part of all to make the content -of this €ext 
material mathematically Ipotmd, appropriate and teachable . pre- 
llrainary versions ^re 'used ijqf numerous classrocaas both to 
strengthen and to'- modify these Judgments. 

The. content is designed to give the pupil a much broader concept, 
than has been traditionally given at this level, o?. what mathe- 
matlcs really is. There is less emphasis on rot^ learning and 
more emphasis on the construction of models and symbolic repre- 
sentation of ideas, an^i relatlonshli>s from which pupils can draw 

Import jut mathematical generalizations.. 

^ ■ * 

iBie- basic TCOBtent i.s aimed at theMevelopnient of some "of the 
fundamental concepts of mathematics. These include ideas aSbout: 



nvunber; wumeca^lonr the operations of arlthiftetlcj and intuitive 

gfeometry. The sin^siest treatment of the^e ideas is introduced 

'early,* jmey are I'requently re-examined at each succeeding level 

i 

and <^ortxinities are provided throughout the texts to explore 
them more fully and ipply 'them*- effectively in solving problems. 
These. basic mal>hematical understandings and*skills are cc»>- 
tinually . developed* and extended throughout the entire nathematics 
curriculum, from grade|_K through IS and ^ beyond. ' \ 

Iffe firmly believe mathematics can and should be studied with 
success and enjoyment. It is our hope that tttese t?e3^ts may * 
greatly assist all pupils and teachers who -use them to achieve 
'this goal, and that they may experience sismsrbhing of the joy of 
discovery and accomplishment that can be realized throu^ the 
study of mathejnatics. 
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Chapter ^. 
EXPONENTS 



TH!?. MEANINO OF EXPONENT 



3 



-Slippose you were asked to read a very large 
number such as one th?it told you the, distance to 
a star or one that ^ave the weight of the earth 
In pounds. ^TKeee number© and many othepg like 
them ar6 so very "l«rge that you would have 
difficulty reading* them. For example, the ea: 
weialat is about 13,000,000 ,000 ;OpO,000,000, 000,006 

pounds . ^ $ , 

» 

This is, a verj)^ large number. Can you read it? 
Can you thinig. of some way in which you 'might tell 
a friend what the weight of the «arth is in. 
PQunds? ' 



1^ 



In this chapter you* will le^arn new wciys of 



reading and writing these large numbers; TJjese 
neW ideas wiia be usetii of tetn in mathematics and 
science course© which yo*u will study later, 

" J i i 1 11 mmi 1 i .i M ii n . M . „ . n .. I. ni l ..p..,... ,. ■■ ■■■ — ,.. , ■->^-> — i i ir i i i i-i i f .j i 



Product Expresslonjs and Repeated Factors 



1. The sentence 7 )f 9 * 63, shows that' 63 is the product 
of 7 and 9. It also shows that. 7 and 9 ajt^e 

'of 63. Because it names a number ^as a product, an 
expression. li*ke 7 x 9 . is called a p ro du c t expression . 
Give other product expressions for 63 if there a^e any.* 

2. Write the decimaX numeral for each of the following 
product expressions. 



(a) 


3 X 15 


: ' (g) 


3x4x4 * 










M 


3 x 16 




2x3x3 


M 


4 X 20 • 




3 »: 2 X 2 X 2 xjlP 


(d) 


4 X 12 




2x2x3x5 , 


(e) 


2 x^24 




5 X 5 X -5'' . . 


(f) 


3 X. l 8 




5 X 7 X 7 * 



^3. How many times is the factoy * 2 used in-^ the product 
expression in (j) ^bove? In (i)? x "" 

What factox is used more than once in e:^araple (h)? 

' 5- What number la .ahoiain as a repeated facAor in .exaHg)le il)? 



6. WrltSe one"*or more product ex^^sldns for 'each of the 
followiriyB^ Shour at^leapt .one 'repeated factor lyi each 
- product/exp^*easlcfti. ■ The number of blanks will help 
you with some -of them. \ ' 



A. 



Example: « 16 =» V x 4 , 

16 a 2 X 2 x- 2x2 



(a) 


27 = ^ 


X 




• 


(b) 


25- a * 


X . 






(c) 


36 « 




J or 




> 


. f ~ 

36 -! _ 




^x 


J- ^ , 




32 = ' 


X 




_ , . or 




32 a _ 


X 


X 


X X 


i (e) 


20 a ^ 


. ^ X 






• (f) 


50 = 




, X - 




i (g) 


28 a- 


X 


>< 




(h) 




^ X 


X 






75 = ■ . , 


X 








100 = 


X 


or 


• 




100 = , 


X 


X 


X 



(k)V72 . 
' "(1).' l44.' 
;'^(m) 1000 

inf 125" 



/ 
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Using Exponents to Write Numerals 



Th^re 'is a short way to write- product expressions which ' 
show repeated factors. This short way uses a numeral ^W»tell 
the number of times a factor is repo&ed. Here- are some examples, 

(a) 5 X 5 X 5 is shortened to 5^; * ■ 

(b) 6 X 6 la shortened to 5^. 

(c) 2x2x2x2x2 ^s shortened to 2^. 

What we have is a ney- way to name numbers. The new symbols 

3 2 ' S " ' 

like 5 , 6 , and 2 are^ade up of ^wo numerals. The upper 

numeral is called the exponent and the lower one is called the . 

b a se . ^ * ' ^ ^ V ' . \- 

(a) 5 is read "five to the third power", 
jb) b is read "six to the second power". 

, - (c) ^2^ is read "two to the fifth power". . * 

The new names are called exponent forms . 

(^) 5 is lihe exponent form of the eicpressi^on . 
5x5x5. 

■ * ^ 125 = 5 X 5 X 5 - 5^ 

. (decimal) (product (.exponent form) 

expression) 

(b) o is the exponent form of the expression t> x b. 

_ 36 . = 6 X 6 = Jb^ . *. 

(decimal) (product * (exponent form) 
expression) 

- • . ■} . . ■ ■ 



(c) 2-^ is "tile exponent- form of the expression 
^ 2 X 2 X 2 X 2 X '2. . .» i - / 

: . * 32. = "2 X.2 X 2 X 2 X 2**^ 2^ : 

(«3ecimaa) (product , ( exponent ^form) 

... ■ , .expression) 

A number which can be expressed in. exponent form is called a * * 
power the number named' -pay the baile. The number 125 is called 
the third power of 5. The number 36 is called the second power 
. .of 6, -^awd, the number 64 is called, the f3lxth power of 2. »The 
third power of > is also 64. , lihis is why a symbol .like 5^ is, 
read * 

"five to the third power" 
Notice that more than pne base can be used in efpreasing 
some numbers as powers. 

64 is the third power of four and also the 
si"xth pow§r of 2. . - 



1, Express each of the following in words'. For 7^,' say 

"seven to thie third pover," 

". . ' J . , ... 

(a) 3^ 
■ (b) 42 

ic\ 9^ 



0^ " 




(e) 


10* 


if) 


^3 


* 


12^ 








* 



V 



5 

7 cr 



Sometliries numbers may be writteft :l.n several exponent forms: 

* » • ■ '' ■ * -. ■ , , ■ / ' ■ . 

tn what different exponent f oyros is l6 written In Exaujple 

(a)„ in the box Helow? • *, » • *' 

In' what different exponent forms is 100 written in . 
Example (e)? * ' ■ ■ 

Tell the exponent forma to be used in the blanks in the box. 



(a) 16 4 X 4 « 4^ 

« 2 X 2 X 2 -x 2 = 2^ 



(b) 36 = 6 X 6 = 6' 

= .2x2x3x3 



' 2 
2 X 



(c) 28 = 7 X 2 X 2 « 7 X ^ 

'(d) 81 9 X 9^*= 9^. 

'=»3h3x3x3 = 



(e) 100 10 X Ip- =10^ 

=> 2 X 2 5<» 5 X 5 ^ 2^ X 5 

Xf) 1*^ 12 X 12 « 12^ , . 

- s= 2 X 2 X 2x 2 X 3 x^ = 



X 



Complete the fallowing seotences: . ^ 

(a) Th€i numera'l 6 • haa exponent ______ and base 

. _ , J- ^ ^ — 

*(b) The nvperal 6"^ la *tl^e expcbent form oT the product ■ 
expression . ' . ' ' • . ' , • 

(c) The numeral o'^.ls read' 

(d) -The number 2l6 is the ' . ,^ ' power of 6. 

(e) In the expression 3 x 10^ a . ■ ■ 

~ 4 * ■ " - ■ ■ 

has been written in exponent form. ... 

(f) If n is a coxinting iiumber then the number . 4^^' has 
' . as a factor. 

(.g) The numeral ........ ■ ' has. exponent 3 and base 

(h) The number 8l can be written in exponent fonn 
with base 3 and exponent 

(i) The third power of four has decimal ^lumeral 



- • * , ^ Exercise ^Set 1 

Copy and write the praduct expression for pach of the 



I'oJldWing exponent forms: 



/ ■ 



Example: 

(a) 3"' 

(b) 5^ 



7-^. a 7 X 7 X 7 . 



(c) , 6^ 



(d) 2>- 



(e) 42^ 



(g) 19^ 




Write' the -expan^t fQ 
expressions: 
Example :. 21 x ^1 x 21 
<a) 8 X 8 x"8 X « , 

(>) ii-sr'n \ • 

(o) 3 X 3'x 3 x'*3 x '3 X 3 
(d) 17 xr 17 .. 



for* eiach of the following product 



21' 



(e) 2x2x2x2x2x2 

(f ) -* 30 X 30 X 30 

(g) 10 X lO. x 10 X 10 ■ 

(h) 12 ^12 X'12 X 12 X 12 



Express . each number bel'ow as the* product of • a repeated factor. 
Then express it in- exponent form. " (Hint! If you have 
trouble finding a' repeated factor, express the number as a 
product of primes ,^ • ? « • 



Examplf : 
*(a) 81 

(b) v 6^ X 6^ 

(c) 32 ^ ' 
<d.) ' 343 . 



125:= 5x5x5 = 3'^ 
, (e)- 1^4 
(f) 64 » 

Ce) 625 • 

^ ' (h) 216 



( i ) *5 to the thii»d' power 
(i) 8 to the second power 

(k) 10 to ' the fourth power ' 
(i^) 2 to the fifth power 



. . ■ . . -o, 

. ^ «. ^ • , • 

Write .each of the fallowing proxJuct expressions In 

exponent form aa a power' of four. [ : * i 

Exeynple: .4 x 4 x* i^' = ' , • - . . 

fa) 4x4 , > (a) 16 X 64 

(b) 4 ^ 4 x'4 X 4 » (e) 4^ x 4^' 

(c) 4x4x4 x\4 X 4x4x4 (f) 4^ x's^ x^2 ^. 



5. Write the deciml numeral for each of the .following: ) 
Example: 6 .= 6 x 6 x (j => 36 x 6 = 216 

; (a) ^t>\ ^^""""h^) 4^ ' (e) lO^^'-^^ (g) ,5^X23 
(b) 17® (d) 9^ (f) ^e\J' .(h) f\iQ^ 
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"i'O^RS OP TEN 



Table I 





' ' , , B * \ • 






• Number 

"Decimal Numeral 


Product Expression with 
Repeated Factors 


Exponent , 
JPorra 


Powers^ 
of \Ten 


(a) ' * 10 


■ . . None 


, it>i • - 


First 


(to) 100 


• 1 10 X It) 


.10^ 




(c) . 1,Q00 ■ 


io X 10 X 10 

* 


*■ ^ ^,..v^..^>.,* 


Third 


(a)^ 10,000 






1^ ^ J 




10 X 10 X 10 X 10 X 10 




Fifth 


\f) 1,000,000; 






% 


(e) . 


lOxlOxlOx lOx lOx 10 x10 






(h) 100,000,000 






Eighth , 



1. Read the numerals in Column A above and supply those that 
are ;wiasing. y- , . ,^ ^ 

2. tn Column A each number ianiow many times as large as the 
one named above it? , • • 

3.. Tell what is missing-JLn Columns A, B, and, D. * • ' 

4. Compare the number of zeros in each numeral in Column A wi$;h' 
/the exponent of 10 in Golttmn C in the same row. Wha| is ' 

true in each comparison? 

5. Do you see that 1 foljow^d by six zepos can be e^cpressed 
as 10 to the sixth power? ^t is written* 10 , ^ 

6. To write th§ decimal numeral for 10*'^. we write* 1 followed 
by how man^ zeros? 7 ^ ^ ^ ^ ^ ^ ^ 

7. Express each of the following as a power of ten. 
j(a) ^ 100,000 ' , \. (bj 100^000,000 {g) 1,000,000,000 



Table H 



Decimal . 
Nvuneral 


B ^ 


. ' 1 C 
Exponent Ponn of B . 


400 


^ X 100 =1 h X (10. X 10) 


I ■ 


6,000 

■ 11)11 III 111 ' 1 ' * 


6 X 1,000 « 6 X (ifa X 10 X 10) 


' 6 X 10? 


500 




6X 10^ 


• 'SO, 000 


9 X 10, 000 =» 






, 7 X 3^)00 « 7 X (10 X 10 X 10) 




300,000 


3 X 100/000 « . 




SJSj 


ft *> A » 


8 X lO""* .. 


> 


^ ' 


r-- 

2x10^ 




<• " 

■ ^ 


. 3 X lO-'- 


27,000 


27 X* liOOO =^ < 


27 X 10^ 


15,000,000 


15 x' 1,000,000 = * 

H 





1, ..,5[n the 'table above*, what product, expressions are given for- 



400? * » 

» How Is 400 expressed in exponent form? 

2. How Is 6,000 expressed In exponent ^orm? 

3. Supply the nvperals which are' missing in 'the above table. 

4* On Page 1, the welghtt of the egrth ^as gfven as about ' 
« 13,000,000,000,000,000,000,000,000 pounds. s Sprees the 
weight in the form used in Column C in the table. 

.. .. ' * , 

.5. Did you ever hear the name "googol"' used for 'a niamber? 
Gcfogol is the name given to a number written as "1" * 
t f oUowed by one hundred zeros . Express this number as >^ . 
■ power of ten. . ' » . v . . ,. * , 



Exercise Set 2 



1, Write each of the" follovd.ng in exponent form as a power of ten, 

v3' . , . 



Eammple-j 1,000 « 10' 
(a) 10,000 
' (b) 100 
(c> 100,000 



(4) 10 



(e) 10,000,000,000 

(f) 1,000,000^ : 



2« Write each of the following as a power of 10, 
Example:" 10 x 10-= 10 , , 

(a) 10 X 10 X 10 X 10 • 

(to) 10 X 10 X 10 X* 10 X 10 X 10 \ 

(c) 10 X 10 X 10 , J 

(d) 100-x 100 X 100 ■ 

(e) 10 X 1,000 * 

'ff) 1,000'X 1,000 X 1,000 ' . ^ *,v 

3. Find the decimal numeral for each^of the . following* 
Example : ' 6 x 10^ = 6, 000 - . , 

•(a) 7 x 10^ M ' (c) 9 X 10^ (e) (3 x 2) x 10^ 

(b) 10-^ X (d) 10^ X 8' • (f) (2 X 5) X 10^ 

4. Write each of , the following In the kind of exponent form 
shown in exercise 3. . 



Example: 5^000 = 5,x 10' 
^ (a) 60,000 
.(b) 200 
(c) 700,000 ; 



(d) 8,000,000 

(e) 90 

(f) 300,000,000 
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3. 

4. 




Exfrclse Set 3 



Whtch of the following is the largest^j^umber? Which 
Is the smallest number? Explain' your^ answer. 



■(a) (3 X 



(b) 43 
'(e). 34 



(e) 3^ 



2*^ is a number how much lai:g.er than 5^? . 



The number 2 
number S^? 



.8 



is h(»w many ti'mes as large as the 



Suppose you are offered a Job which wouldCbake" you . 5 " ' 1 
working days to complete. ISie employer offers you 7^ 
the first day. Each day after, for four days, your 
dail^wage 'will be raultiiplied by 7, ^ • 

•{a)^"Make a table like^he one, below to sljow the amount you • 
'would earn each day. Show also your daily earnings 
written,i^ a -power of 7, * . 



Day on Job 



First 




Earnings 
each day 



7/ 



Earnings wi«itten as 
a power of 7 



^(b) Whaty will be your total earnings for, the week? 
,5. Find the ' decimal numei^l for each of the following: 



• (a) 15^ 
• (b) 3 X 4- 



(e) S X 10 
(d) 



2^ X 5^ 



13 



erJc 




o. Malce the necessary computations,, Uien mBxk each of the 



folloKl 



Ui& mathematical .sentence^ -tinie or f^sh* 
<a) 10^ y 2 X 10 ' ' 

(b) -30^ < 3 X 10? * ^ 

(c) ^ 15^ > 10 + 5^ _ 

(d) 3*^ - 2^ = 50 V 15 * . . 
• (e) 11^ / 13^ - 2^ ; 

(f ) 6^ X 2^ =» 12^ • ; 

(g) 10^ - 9^ = 100 - 90 

(h) 5^ + 3^ < 8^. i 

(i) 150 - 12^ clO " ^ " 
(J) 9^ - 700 =» 29 ^ • 

- (k) 8^ -,80 - 3 ' 



.1^ 



m : 24 



EXPANDED •NOTATION 



The system we use for naming numbers -Is the decimal system. 
Jn our 'system we group by tens. The word decimal pomes from, 
the* Latin word "decern" which means '^teh^" , ' ' 

Just as our. written language uSes an alphabet of 26 symbols, 
■the decimal system uses ah "alphabet" of t^rt syrabo.ls-. 0, 1, 
2* 3,. 4,. 5, 6, 7, 8, 9v These are used' as numerals -for- 
^yijglts^. Digits are whole numbers less than' ten. 

In our written language the alphabet symbol's are used to 
form words which are used as names. In the decimal system the"' " 
ten symbols for digits are used to form "wordg" Whidh name larger 
whole numbers. These "words"' are numerals made up of two, -three, 
four, or more digit numerals. • ; ^ 

^ > To understand the decimal numeral system we learn how to 
find the meaning of "words" like 23, 8,6, .oV. Let us review* 
the way ..we think of decimals for whole numbers. . , 

1. In the numeral* 5555, each numeral \5 represents a different 
value. The place in which a 5 is wr5reCen tells whether it 
'repre.sent3 5 ones, 5' tens, 5 hundreds, or 5 thousands. 
f The meaning of each numeral is shown " by the 'diagram in box A. 
Read the names of the places shown in box A, 



A 

5 



5 



5 ones 
5 tens 
5 hundreds 
5 "thousands 



or (5x1) ■ 
oa (5 x.lO) ^ or (5 X lO""-) • 

or (5 X 10 X. 10) ' or (5 x l6^) 
or (5 X 10 X 10 X l^K or (5 x 10^). 



2, 



AS we go, from right to left In the numeral 5555, the value 
7"^? resented M eac^^ yalue of the 

b before 1^ As we go from left to right the value 
represented by each 5 la one-tenth the value 6*f the 5 
before it. . . 



!♦ vThe dfagram In box A shows that place values are powers of 
l;enJv In the deoiiftal ^ateta^ sroup not Just -by . tej^j 
J^ut by • powers of ten/ ^Wh^it t>^ara>6f ten- are shown in box A' 



555^^ (5 X .10 X 10 X 10) + (5 X IG x 10) 4^ (5 x ig)'+. (5 x 1) 
» (5 X lo\^ (5 X 10^).+ (5 X 10^) + (5 X 1) . 



. Box B Shows the numeral . ^555 written in expahd'&d 
form or in e xpa n ded notation . The last line shows \,the exgongnt 
form of this expanded notation* • 



C; 

2, 



The numeral 2,648,31'5. is 
read two million, six hundred 
forty eight ^thousand, three 

* hundred fifteen 

Each group of three -place 
numerals ^is separated by a^ comma 
to make reading easier* We do 
\ not us'e the word "and" between, 
each group bedause ^^and" is 
reserved for use in reading the 

* de^imal^ point in numerals such as 123*85. 



6 >\ 6/ 3 1 



5 

L 



-10 
'300 



■8,000 



T- 40, 000 
•600,000 



•2,000, OOP 



k. Study the-diagram In box C and tell the val^ae i-ep^reaented 
lay each digit in 2,648,315. 



5.: Now sHSAdy the diagram In box D and "'tell the value 
• refiresented by each digit, numeral . in 2,6^*8,^^ Give the 
value in repeated factor fotm and in exponent Vorm. 



2 6 4" 8 3 1 5 



•V 



-5 ones 



— — ten or (1x10) 

-*3 hundreds or (3x10x10) 

(8x10x10x10) 
ten thousands or (^lOxlQxlOxlQ) 



or (V X 1) 

or (2^ 10^) 

or (3 X 10^1 

or (8 X 10^) 

or (4 X 10^) 

3- 



6 hundred thousandj| or (6xl0xlOx;.0xl0xlO) pr (6 x 10^) 
— ^ 2 iBinions or (2x10x10x10x10x10x10) or (2y. lO^) 

2,648,315 ^ (2x10 )4-.(6xlO^)^(4xy^)^(8xiO^)H. (3xl(J*)+ (2xlO^)+(5xl) 



6, jRead each of the followii^" numerals: . i ' ' . 
; (a) 317 ^ (c) 1,306 ' (e) ao;oiO (g) 606,606 ' 

(b) ^98 ' M (d) 26,840 ■; (f) 5^5,845 (h) 32,976,418 

7. Write a decimal numeral for each of these: . ' 

(a) nine hundred three- - 

% •• * . »■ • 

(b) thirty thousand three hund3?ed thlrtir 

(c) el^t thousand eight " . . 

(d) four hxtodred forty five thousand four hundred forty five 



8. Express eaclri of the following nuraeralB ^In expanded' notation. 
Give both the repeated, factor form and al^o the exponent foxm, 
U) . *; , " (d) ?00,456 • ^ 




(b) 3,075 . , (e) 73,80p 

' (c) bl,0»^0 ^ '(f) 5,W,600 



Summary ; . 

• ■ ■" . ^ , • , . "'^ 

1 . Grouping in- the decimal sysiem is by tens and 'powers 

■ ~ . , . 

of ten. * . , 

The decimal §ystem has ten 'special symbols for the ten 

' ' ' ■ . ' " ■ ' . > 

digits of .the system. ^ 

3. in the decimal system the place values are powers ^of 
ten arranged in increasing order from right to left. 

4. .The place names from right to left are* unlts^ (on^s), 

* . tens, hundreds, thousand sT tien thousands, hundred 

»i ■ ■ • . 

thousands, millions, and so on. 



^> Exercise Set 4 * 
•me numeral, 234, has laeen 
writtett In expanded notation in 
«iree ways in the box at the 
right.- - ^ 



234 - (2x100) +;(3><X0y+ (4x1) 
« (fixlOxlO) + (3&<lpH.(^xl) 
? (2x10^)+ (3x10^) (4x1) 



1-. For each of the following numerals, write the expanded ^ 

notation in- the three ways shown in the example above. • 

^75 . ' > (^) 26,405 

. (b) 8042 

, , (c) 5,168 • ; " 



(e)^ 137;600 
if)i. 2,987,65^ 



2. write the decimal numeral which is expressed In expanded 

notation below* , 
• ^Examples:' (6 x 10^) + (4 x 10^) ^ (2 x loh + (1 x 1) « .6421 " 
(7 X 10 X 10) + (0 X 10) + (8 X 1) « 708 

(a) (3 X lo^) + (6 X 10) + (5 X 1) 

* y o \ » ^ • ' . * 

• -/(b) (4 X lo^)*f (7x 10) + (8x 1) ' . 

(c) (3 X l-O^) + (0 .5$ 10^) . + (6 X 10) + (7 x' 1) * 

(d) (2 X loh + (3 X lO^) + (5^x io2) + (4 X 10) + (o X 1) # 
fe) (9x 10 xlO xlO) + (3x 10x10) .+ (Sx 10) + (2x1) 

(f) (6 X 10 xlOx lOx 10) -l^ (0 xiO^) + (4 X lOx 10) + (Ox 10) + (8x 1) 
(&) (7 X 10^> + (3 X 10^) + (0 X 10®) + (0 x;iO^) + (o x 1) 

3. Find the ^ names for as many groups beyond the million < 



group-as you panV 



l9 



■ ^ Exercise Set 5 ^ : 

1, Name the largest and the smallest numbers which have exactly 
four decimal numerals i not using any zero., 

'S. use the numerals 4, 5, 6, t, and 8 io name eig,ht ^ 
V. dlflrerent numbers with f ive-fplace numerals*- Write the 
numerals in a column in order of the size of the numbers 
from smallest tp largest, 

3. Show^ that 2^ and 5^ do not name the same number. 
,4. Bo 2 and 4*" name the same number? . 



5, ; Make the necessary computations, then mark each j of the 
following mathematical' sentences time or- false. 



(a) 4^ 8^. 

(b) 4 X 10 .=» 400 

(c) lax 12 < 12^ 
Id) . 10^ > 5 X lOO 



(e) 7 X 2 X 2 X 2 > 7 X 2' 
' (f) ^ 2 X 6^ ~ 3^ X 2^ 
.(g) 6,^^26, 



•6. Copy the following and make each one into a 
* true mathematical" sentence. Do this .by writing 
one of the symbols in the * box in. each blank. 

.4 ^ 

2^ X loo 

T x 4^' " V 



(a) 
(to) 



3 X 10 
7 X 10* 



( c ) 2^ x 3^ 




6x5 X 10^ (d) (6 X 10^) + 5' 



(e) 10^ X 7^ 



3 X 50** 



3 X 12 



4- 



X 10^ 



20 



ERIC 



30 



PINpING PRODUCTS USING EXPONENT FORMS 



• 

1. Can you think of a way to find an exponent form for these 



p|?^ciuct expressions? 
'(a) 10^ X 10^ = ? 



(b) 



2^ . x 



(c): 10^ X 10^ = ? 

<(3) 7^ X 7^ = ? 
• . . We could solve ^the problems above by changing the exponent 
■forms ,to deciralal numerals, then multiplying i^ the usual ^ay and 
^then changing back to exponent form. 

8x4 
'32.- 



2^ X 2^ 



Then since 



3S 



8 X 4 
.5 



= (2 X 2 X 2) X (2|< 2) 



" ' 2^ X 2^ » 2^ 
It will, be much quicker if we can learn to name the product in 
•exponent form without^ changing to decimal numerals and back. 
Finding a way! to do this^and learning to use it is our pui^ibse 

in this sedtion. * ^ . ' 

^ .»•,*,• 

. ■ / , ■ ' . ■ , ■ ' , . ^ *' 

2. In the box below are examples of the multiplication of ..- 

numbers expressed ^tn exponent forms with the; same base. 
.Study these examples. Can you discover how the exponent- 
of the' numeral for the product is obtained? The questions 
below the box maj^rheliD. . ' ' . 



(a) 2''x2'*« (2,x2x 2)x (2X2>, 2S< 2) «.27 

(b) 3^ X 3^- - (3 X 3) X (3 X 3 X 3) »' 3^ * 

(c) io^ x;io^ « (10 X 10) X (10 X 10 ,x 10 X 10) « lo^ 



Example (a) shows exponent foiTus for tWo num^bers, 2 and 
'2^, and for their product, S^. What is true about the hasf 
of all three foxms? How can. the exponent for the product be 
found from the exponents f^r th^ factoids? . . 

■ . . . ■ . I • , '•. ,■ ' ' ^' 

In example V (b)* the base in each exponent form is 3. The 
three exponents shown are 2, 3,^ , and 5* What is the 
exponent in 'the product? What addition fact connects these 
exponents? iu ' 

In example (c)" the exponent 6 was found by courftlng. 

jWhat operatlon^can be used instead of counting 2 and. 

' ' ... ' . • ' ' 

then' 4? * ^ ' . 

Por^ the following examples, change each exponent form to 
repeated factor form. Are all the products correct? » ' 

..(a) 5^ X S'^ - 5'^ (d) 10^. X 10^ X 10,^ = 10^ , 

<b^ 7^ X 7^ = 7^* \ ; (e) 83 x 8^ » .8^ 
(c) 6^, x 6^ X 6V= 6^ (f) 4^ X 4^ = 4^ , ' . 

For the following examples, write the number as a power . 

without changing to repeated factor form.. 

Example: x 2^ = 2^^ - 2*^ / ^ 

(a) X 6"^ (d) 10^ x lO^ x 10^ . 

(b) | 3^ X 3^ X 3^ (e) 25^ X 25^ \^ 

(c) 5^ x5^ X 5^. ' (f) 100^ X lOQ^ 



a ^ 



mo 



topy aod ccanpleM eaci? of the, foUpwln^, Oae^only e==ponent - 1' 
(a). 2Vx>3.\^ . ^ .<g) \ 



(d). X a7 . * (j). 27.3 x 27^ = - 

(f) X g = , ' . ^" 



V * 



S3 



33 ^' ' - 



FJNDINQ A COmm ?ASE ^ 



1. » Write each 'of the following as a 4?oWjer of S." 
' Example:. l6 « 4\x 4 «.(2.x a) x (2 x 2) = 2 , or - 
- l6 = 2 X 8 » 2 X'4-V 2 X 2' X 2 X'''2 = 2^ 

(a) 64 (b) 32 (c) 1€8 " 

2. Write each of,, the followln| as a' power of 
(a) 25" \ (b) 625^. (c) 125 

3-s-^^rite each of the, following as a power of 10.' ' 
(a)' 100 (b)y 10,000 (c) 1,000 

^^\^\i9^^Xo^ind ai> exponent form for 125 x 25 Is first to change 
the decimal numerals - 125 and' 25 to exponent forma with .the 
same ba^^e. Here are two examples of this method. 

* ^ , (a) 125x25= 5^ x5^ * ^ 



(b) 49 X 343 = 7^ X 7^ 

. ' as 7-^ 



Thl3 method can •'be used only if the factors in the product 
expression are powers of 'the same number. 



,4. Express as powers of the same number and multiply uelng 
exponent forms. ' « . 

"'" "/(aT"l€'X "4^^« ''-"^^" -^^^^.^ _ - 

, Cb) . 7^ X 49 « \ ^ (e) 64 X 32 > " ^ 

■ <c) i>^x25*« ' '(f) 3x9^« 



Write each of \ these xiiunbers" as a power. 

. ■ , ' c ■ ■ ■ ■.• , ' ' , 

exponent fo?ms with the same base 

• an<3 njultlply., . " 

Example: 8i x 27 « 3^ x ^ §7^ * „ • ^ 

(a) 9 X 3 = ^ (e) ,32 x 4 ' 

(b) 8 X 2 * , (f) 64 x;i6 = • 
(<?) 25 X 85 « ; (g) 100 X lp,000 « . 
(d) 81x9- (jj) iO^OOO X 10,000 

Think of letters of our alphabet as names pi" counting 
numbers. Express each of the following as a power. 
Examplei a^ x a^ » a^^ 3) « a^' ' , 

(a) b^ X b^ = (d) n^ xn^= , 

(b) xV^- ^ - ^> (e) 3^x 37. * \ 

Use 'exponent forms to shorten the multipllcatioxi process 
as shown, in the example . ' 

JExample: '300 x 4,000 ^ ^3- .x- 'l0-}— x -(-if^^ x-i^y— — — — — — 

= (3 x 4) X 10^ X 10^ = IS X 10^ 

. ... . =1,200,000 • . 

^) 50 X 700 ■ . (c)_500 X 60 , 

(b) 400 X 400 » ia) U600,,x 500 » ^ ^ 



QUOTIENTS EXPRESSED IN EXPONENT PORM , ' ■ , • ' " ♦ . 

Since . 216 -r 36 n?inies the number 6 as a. quotient we 
will' c^ll it a quotient expj^sslon . • , . ' 

you have learned" how to find the decimal , numeral for 
8l6 36 by "the division proces|. Suppose 2l6 were written 
In exponent form as 6^ and 3b were Written as 0 . Is 
there a way to divide as w^ll as multiply using exponent forms? 
|Can we will in the blank below with an^eaeponent form? 

Here are examples showing 'two ways We might answer such a 
'■question. 

First Way ' ' ^ * ' . 

(a) 4^ = (4 X 4 X 4 X 4 X 4) x 4)" o 
• / ; (64 X 4 x 4) ^ 16 = .<S56 y-'^)/^ I6 

, = 1024 v 16 . 

1=: ,64 ■ ' 

■ ' 4^' ' 

(b) 2*^ * 2^ =/(2 X 2) X (2 X 2) X (2 X 2) X ^^(2 X.2.X 2) 

» (4 X 4 X 4x2) + 8 ' ' If * ' 

^ * (64 .x 2) + 8 ' - <r ' ^ 

' ' =128 * 8 " " ' . : . , ' 



16^ 
4 



= 2 




36 



26 



Second Way 

*(a) 45 ^. 42 =(4x4x4 X 4 x %) * 4^ . 

* ((^ X 4 X 4) X (4 X 4)) * 4^ I (43 X 4^) 4. 4^ 
We natlce-'that we mUst multiply by 4^ and then divide 
the result by 4^. But these operations yndo one 

another^ so we do not need to do either, - ^ 
(4^ X 4^) - 42.== 4^. / 

45 ^«4^ « 4^ * . 



(b) To express' 2^ * 2^ as a power o> we use. 
r 2>^.x 23 =, 27^ Since p + 3 « 7, ' n = V and 

Since the second way is -so much shorter than the"^irst* it 
is the way we should use if we can understand it^. Perhaps we. c^ 
see better how it works if we first write division sentences as^ 
multiplicatloti sent^ces: . \ 

(a) To find -^- ^ywe^- think fx 42=45. Now we think . 
the ? can be / 4'^ and write 4" x 4^ « 45/ 

Siiice n 4- 2 « 5, n « 3 and 4^ x 4^ « 4^: so 
. ^ 45 + 4^ * (4^ X 4^) 4. 4^ » 43 
We can now write 4^ + 4^ ^3 

(b) If n « 2*^4. 23 . 



But 2^ X 23 a 2^^ so 
-v4 ^f7 «. 



1. Use the ^deas in the above examples In explaining how to- 
^. fill in, each blank vith an exponent form. 
<a) 5^ X 5 = , . 



(f ) 10^ X 10^ « 



(b) (5^ X 5) t 5 - 
.(c) 5^5=" • 



(d) ^ (3"^ X 3^) + 3^ = 

(e) 3^ * 3^ = 



= 10 



(g) 10^ ^ 10^ » 

(h) 10^ X 

(i) 10^ * 10 = 



1. 




ERIC \ 



3S 



S8 



\ 



.1. 



Exercise Set 7 " ' 

Write each quotient expression in exponent form.; 



(a) 2^ ^ = 

(b) 4^ * 4^ = 

(c) 3^-4. 3^ « 



(e) 9^ * 9 = , 

if) 7^.* 7^ = 

(g) 10^ -f lO^ = 

(h) , 125 ^ ^ 



Change t^he nUmerUs to exponent fomfe with the samg: base 
and divide. . • • ^ * 

Example: ' 8l6 -i- 36 = 6^ + 6^ = 6^"^ ' » 6^ = 6 



(a) 16 -f 4 = 

(b) * 64 * 2 == 
<c) 243 ^ 9 « 



(d) 10,000 -r 1,000 = 

ie) 81 ^ 27 = 

(f ) 1,000,000 4. 100 = 



3. Answer the following in exponent fprra". 



(a) 10^ xlo^,=, 

(b) 15^ > 15^ . 

(c) ^® * 2^ = ' 

(d) 10 X 10 = 

(e) 16 * 8 = 



(f) x 3^ = 

(g) ^4^ X 64 = 
(hi 16^16= 



(i) 
(J) 



5^ + 5 « 
1? + 1^ « 



29 



. er|c 



. - 33 : : 



A 



Exercise Set 8 
Using Expon-ent Forms 



ea of a square region Is 5^ square feet. 
How long Is a side? " - 

A rectangular region has sides which are 2 ' inches and 
5 Inches long. \ ^ ; ^ ; 

(a) Name the measure of the area of the region in 
convenient way, * *, . * 

(b) Write the declmai. ..numeral for the' area measure. 

The area of the United Sta'teia is a'toout 3,bOO,000 square 
miles. If our country , were a rectan^lar region with, one 
side 1,000 miles long,* how long- wpuld th^ other side "be? 

Some very amill animals which can be seen only through a 
microscope increase in number by splitting into two of the 
same kind. After a certain time each of these divides into, 
two anintals and so on. Suppoise one kind of such, animals 
divides exactly every lO minutes.- 
^(a) How many animals wlllv^e produced fre)irt(a sinple animal 

, " in one hour? 

. ". ■ ^ ' ♦ . , . 

(b)' About how long is required to produce 1,000 animals 

■'• — r.'from ■animal"? - — 



- . 5. To go into orbit aroundi tjie earth a satellite must be " 
trave>lHng,abo\At \l8 x 10^ wiles an hour. In circling ' 
the earth once the sliteUite goep about 27x10^ miles..' 

« . \ . . ^^^^ ^ > ^ • , - . , ^ ' 

How many ^^mes around the . earth does the satellite go in 

6, The nearest star is about 3,441 x 10^° miles away. The 
sun is about 93 x 10^ miles away.^. 
^ (a) Write the decimal numeral for. fcs x 10^, v ^ 
(b) About how man^ times as far away as the sun ^s the * 
• ne'arest star? ^ * . , * 

J-^ distance to the sun were used as a vmlt, 
about what would be the^ea^ure of the dlstiance tcT ' 

. . the nearest i^tar? ' ^ 

*-» ' » 

; ■ ' / . ■ > ■ ' 

'7.. Msht travels about 186,000 miles a second 

^ "' . ■ ■ ' . -^^ "* * •• *, • 

<a) Abou^t how. many seconds does it take liiht to travel 

from the sun to- the earth? How many minutes, to . * 

the nearest m,inute? , , . v 

' ' >■ . ' ' • ' . • 

(b)^ Use, the answers to 7 (a ) and 6 (b) ' to find about ' 



ho'w .many minutes it takes light to-, travel frofti the 
^ -nearest Star to the earth, ' ^ i/^ ' . < * 

(c) Find out whether this Is longer or shorter than one 
^ear, _ ^ ^ 



31 * . 



^ Supplementary Exercise Set> 

For each whole number from 50 , through 70 write the number 
a;s'a product of primes, or write "primti?" - after the numiber ' 
if it is prime. If a prime factor occurs moi^e than once 
rewrite the product expression using exponential forms. 
Here is an example: 50 J 8 x 5 X 5 * * • 

» 2 X 5 . . ' . . • 

Express each of the following numbers as a product of\powers 
of primes as in the example. ^ . ' . 
Example: (2^ x 3^) x (2 x 3^ x 5) » 2^ x 3^ x 5.- 

(a) 2^. X (2 X 3^) (f) 10^ x 6 X 7 . 
-•(b) 5^ X (3 X 5 X 7) (g) 10^ X 2^ x 5 

(c) 3^ X 48 ^ \ (h) 144 X 12 ' ^T; 

(d) 36 X (2 X 5^) • (i) The number of minutes 

(e) 36 X 48 , in a day 

Write , "yes" if the second number is a factor' of the first, 

* * » , . ^ , * * 

write ^ "no" if it is not. . Do not mak e any long computations, 
<a) 2^x3x5^, , 2^ (e) 6x5^, 15 

(b) X 3 X 5^ , 3 x-5^ (f ) 6o x 6o , 25 

(c) 2^ X 3 x'5^ , 1^ ' (g) 2 X X 5 X 7^ , 35 



4. Write T for the following sentem^ea Which are t^^^ 
P for those which are false. 



(a) 9 X 10^ < 10* 

(b) (3 + 4)2 3^ ■^'^k^ 



3^ * 3^ = 3^ 



W X 10^ >».s,5oo 



(e) 

(f ) .10^ * 2^ X 5^ 
-(si (in x-Tit^«"~in^~>rn^ 



I 



4 CJhapter 2 

RATIONAL iraWBERS 

RATIOm NUMBER . 

R&Uonal numbers may be used for the measure of a region and 
for the measure o3r a line segment » Think of other uses for * 
i^tlonal numbers. Look at l^e figures below. " 




I C 
*- 



0 

3- 



1 
5 



£ 



2 



. The shaded r^ion Is two-thirds of the "square region, m 
! is two-thirds of m Two-thirds is the measure of ' " 

Two-thirds may be represented by the numeral |, vdUch is 
«ialled a fract^ion. Ohe 3 below the bar indioates that both the 
aauare region and ^ have been separated into, three parts of 
equal measure. The nuniber '3 is called the denominator of the 
fraction. ! ' 



l*ie 2 above the bar in | tells the number of thirds we 
are using. IJiere are 2 mrds shaded in the square region and 
2 thirds used for m> The number 2 is called the numerator 
of the fraction. ' ' 



Exerotse Set 1 







1. 



A B - ^ 

Answer the following questions . for each region above: 
a. 



c. 



In^to how many parts Is each separated? 
How many parts are shaded? 

If 'the measure of each large* square region Is 1, write 
the fraction that indicates the measure of the shaded 
region. 



S. 



a. 



h. 



What do the denominators you wrote represent? 
16 the numerators represent? 



3. 



For each f lgui»e above, write the fraction that IndicatarB 
the measure of th6 unshaded region". 

a. . What do the denominators you wro1?e for Exercise 3 

rejiresent? > . 

b. What do the numerators repj^esent? 



c 



, ^ |. « I + ^ is shown in the* shaded region of Pi^gure B. 
Wite" similar rtiathematlca;i "Sentences- for i^e -shaded 



parts of Figures A^ C, and D. 



2 3 ' 4 5 6 7 8 9 lo 

Vftiat fraction -naroi&s the measure of 3®? 
Vftiat does the denominator represent? 

What does tlie nxjinerator represent ? 

2 11 • f 

=> |. + Wtite a mathematical sentence for yow 

answer to Exercise 5a/ Is more €han one sentence * 
possible? ' " «^ 



0 1 2 1 4 

T IT IT ' ? -1^. 

What fraction names the measure of line segm^t W7 
Mt>at does the denominator rep3?esent? 

2 11 

^ * TT WJ^ite a mathematical sentence for your 

answer to Exercise 6a; 



E 



P ' 



a. 



1 



1 2 5 ^ 5' 6 

<Mk viMii mm < «m im -wnm 

5 ,3 3 3 3 3 



I 
3 



8 
3 



Vftiat la the measure of W? 



What does the (denominator represent,? 
What dc\es the numeratoi*' represent? ^ 



d. Write a' mathematical sentence about ishe measure of W, 

In Figures A - E, each fig\jre represents a region vdiose 
measure Is 1, Copy and complete the chart. 



mm 




w 




fmm 



B 





A 

B 
C 
D 
E 



^Number of congruent 


> Number of Parts 


Measure of Shaded 




Partsi 
♦ 


Shaded 


Region 






^ , ; .2 


2 








; ; 





































9. siij^ple figTires to show 'segments. o 

measui»es are the numbei-s: I"* |. ^, •. 
/ " ' - , ■ \ 

10. a.. What la the 2 called in l;hese fractions: 

b. ^ ;^What^are the 3,, 9, 11, and 25 called in the - 
^ fractions? . , . 

11. Cowplete the. sentences below, using the Figures of 
Exercise* 8. * -^1^ \ 

a. The dfea^oniinator of the fraction shows ttiat " 

Figure B in Escepclse 8 , has been separated into 
. ...^^^ir-^'^i^ent parts, * 

b. The numerator of the fraction | shows that Figure 

- parts shaded. . ' 

c. The denominator of the fraction % shows that 
Figure A has been separated into, . congruent 
parts. ' ^ 

• d. The's^enominator of the fraction- ^ shows that 

Figure D has been separated into congruent 
- parts. " . . 

Use rational numbers \to answer these questions. 
12. What part of a week iar 

a. .1 .day c. I 5. days ' 

\ „JIL _ . ^ |l _ ^ 



What part of one year is: 

a. 9 months 

b. ^ months 

Vlhat part' of an hour lia^ 
a. ^5 minutes 



What part of a pound is: 

a. 4 o\ances ' 

b. 8 ounces 

What part of a yard Is: 

a. . 1 foot 

b. 2 feet 

What part of a foot is: 
a; . 9 inches * ' 

b; 8 -inches 

What part' of a da^r is; 

a. 6 itipurs 

b. - 6o Im^S^tes 




c* 6 months 



d. 10 months 



c. 15 minutes 

d, 10 minutes 

• . ■ / ^ ' 

c. 12 oxmces 

d. ,4.5 ounces 



c. 3 feet 

d. 4 feet 

c. 4 incheja*** 

d. 12 inches 

<c. 8 hours 

d. 12 hours 



What pa/t of a mile is; 



Regions are measured in terms of a vialt aqmfe region. We 
may decide vfhat vnit square . region wish to use. 

' "Let'us use tlve unit square region shown in Figure 1. (we 
may sometimes cali it a unit square instead of a unit square* 
region. Ifou aiust remember, however, we mean unit square region. ) 





- 

* 











I 



Figure 1 



Figui 



Figure. 5 



Figure 4 



me shaded region of Figure 1 has the m©as\jre i. tihe 
shad^ed region of Figure 2 has the measure 2 because it can 
be exactly covered by 2 unit squares. The shaded region of 
; Figure 3 has the measure because it is one of the two 
, congruent parts of a uhit squaire.. 

A region may have the measure 1 and not have the aama 



shape as the unit square of Figure ^ l. ^^e shaded region o 
Figure 4 has measure 1; The unit. square is skej;t*ied In ih-th 
. dotted lines to help you cqmpai*e the shaded area with a tmit 



square. 



4. 





The unit square regions above. are all ti^ same size and- 
shape. Tiae measure of each is one/ 

Each region is separated into smaller congruent regions. 
One-half of, Region A is ^haded. Two-fo\irths of Regidn B ' 
is shaded. Three- sixths of Region C is- shaded. The three 
shaded regions are the same size and shape. Their, measures are 

f The fractions and ^ are all names for the same 

rational nxmiber. . , 

There are marxy - other names for p lliey ras^ be found by 
drawing diagrams like A, B, and C. They may also be found by 
hiultipiyinp; the numerator and denominator of the fraction by' ' 

A number has more- names than you can count. Some other names 

*for one-half are; , , 

6 7 100 



1, 2 



3 4 5 



Si . 



1. 



* ^^^Q^-se Se t 2 * 

atiaded regions in A, B,, and c suggest other names 
write- these naoes. , wi?ite/five other names for * 






2, 



The number line below suggests different names for rational 



numbers §, |, |, and | 



0 
5 

0 
IT 

0 

T2' 



1 

• 1 - 2 • 



1 

^ 3 
2 



3 



2 

Mm 




■ 1 
/ * 6 ^ 
11 12n 



d. 



e. 



write the names suggested on the number linp for |. 
write three other names for §i* . . t 
On the raiber line above, other n^ies.for 1 are 
suggested. Write th^se names, and three others. 

There no other name for X shown on the number 
line. %?itte one^^^^ o^^ 

; . • 12* 

If the nun&er line were extended to the point 4, what 

^ Other names would you write for ^ % 



5(raw single figure's show ; 



1 



2. 



1 ^. 



3 
7 



6. 



1 « g-. 



Wite the fractions lAiich. rename 1 as syggegted by the 
shaded regions in the f igures be-low. 






c ■ 



0 

T 

0 
0 



1 



1- 
T 



1 



1 

T 

2 



6 



7 



2 

8 
7 



5 

■2~ 



0 12 
H ST B 



5 $ 6 7 8 9 . lon-1215 1617 1819 aoS>l 221 
^ B ^ H H H ^ -5r-8'K"B •^^^3r"B"^"5 "F•^"B" 



3 
1 
6 



10 / 11 12 
"Tp TJ" 



24 
~8 



a. 

' b. 



1 - 



Virite 3 other names for 1^ 

lis 

Write 2 otJher npaes for '=3-. 

write f otaM^amea t<xc the nmber matching the point 
halfway "between" 2 '"and '3 Vf^ ~ " 



d. If the number llaie v«ere extended to the -point matqhi; 

4, write the set of fractions with, denominator 4 that .*_y 
you would write below the number linoc; " '•"'^ 



53 



41. 



If yow wrote ^ on the nvimber line in the rpw of 
fpurths, between which two fractions would itvbe placed 

f . If you wrote & fraction for a, number halfway between 
H J' would it be? 

Below are sets of naaes for numbers. 

sot fU .|. 3, 3^ |;|0- ^ ||j . • 

a. What, fractions in Set A are other names for . 

b. What fractions in Set B , are other 'names #6r | ? v' ^ 

VftacA of the following rationa3, numbers are th^ same as- 
vftiole numbers? / ' . 



Write the names of v^iole numbers between |- and J. , 

Replace n with a numeral to igake the statements below "true." 

a. i w ~ . / ' f l4 n \ ^ 

b. |'>='|/'^ g. * 3 = i , 4 



e. 



1 


•8 
n 


1 


n 

H . 


2 

?, * 


16 
n 


- 3 - 


n- 


8 


§ 
n 



h. .i«i 

n 



V 

i 



I 



^5 

,5i 



3.0. -Vlhlch n\amber 1% greatei?? 
■ a. 



1 




I 


? 


or 




s 3 


or 






•T 


k 


■or 


1 







^ IT 



or J. 

or 

or J 



11. Mark each statement true or^i'alse.. 



c. 



1* > ?! ■ 


^^ 3 ^ 18" 

e. TT.**^ > 


1.' 


72 6 
1?; 


11 




J. 




a .18 


4 40. . 


k. 


24 4 
^ "5 


1 '^4 
. IT 50 


»^ "s 22 




• ^ = 18- 



12. 



ifblank. 



complete, using "<", or in ciach^l 

(Reciall that'^ ^'y* -fliean^^'^i greater than" and 'k" means 



"is less than.") 



a., 
b. 

Cv 

d. 



1 

? 



„i 

7^ 



1 

..IT 


e. 


■1- 








24 
-IK 


IS* 











8^ 
I? 

10 

1 

r 



3j3v jj Tfft»it;e frac1;ions that makie true statements* 

« ^ » ^ ^^^^^^^^^^^^ » ^ » « ' 



1 3 
4 12 

2 4 
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46 



: IK mxc\ of. the ^o«lr^ fractions are other namea for 

• 6 6 ^8 9 5 10 Q * 

15: .Which of the following fractions are-not .names for { 

v» 16. Arrange in order from least to greatest. 
• ' • • ' 4 I I m 1 ^11 



A 



17. J. Name the greater number of each pair. ' 
a. ^1 or:-! ; . ^^l. ^ or 

; ^ b.. § or £ ' . e*. f or ^ 

f'o^ tI ; f/^ I or' II ; ' 

/ IS, 5- ' may be thoiAght of as | + |. or as ."three ^ta' 
. ' 4 «^y^^ *t^?«eht*qf as 4 vi or 9 x i or as . 

3.7 may be thought' of as 3 + 0.7 or as 2.3 + 1.4. 
mte three othe^ names for each of these 'ntlmberist . 



€1* "St* \\ *T. 



•E 



FRACTICWS AND MIXED FORMS • 

It Is easy to see tti^t 2^ and ^ i^e, names foij. the same . 
nwbeF, ^ Is & fraction name and 2^ is a mixed form for this 



number. 



- > 



> > 



1 tl " ^ 9 8 1 * 

2J 2 -t.^ » ^ + 

8 1 



Suppose you have leas familiar numbers. 

1^» ^4 ^ y - ^ , ' 

■ - 18 X 13 ^5 . * 

^ 1 X 13 It* 

'consider the nmtoer How can it be written in mixed 

^ '^ 8 > 

form? You know that 

Hi 8 -f 166 .174 16 4-158 

^ g — - . rr* - <J ^ 

"B ^ 166 = 2^4. 158 , 

>i l66 ^ =a P ^ ^ • 

^ ' . ^ ^ ^ 

♦ V • , 

■ . aecall that a fraction 48 in simplest form i>d ien the ntanerator 
and denominator have iio common factor, . except 1 . m the gifnplest 
mixed form for a rational number, the fraction is in 8liii«>lest ^ 
form and names a ntamber less than 1. Is either mixed form ,^ 



48 



above In 8lHi(ple3t mixjsd form? To find the simplest mixe^ fom 
for write the n\«aerat6r, a?^,. in the form {b xii) 4 r, 

w^th. r^ leas than 8. Wmt operation do you use to find n 

and , r ? _ • , • " , • > 

: \ , 17^ « (8,x n) > r 

. ' IT^ « (8 X 21) V 6" * ' - 

■ 17i (8 X.21) 6 

^ •M^ii ■ xa i i I I ■ 1 1 1 ^ i w^ I f m ill 

^ . 8 X 21 ^6 

, a 21 + ^ ttt 21g> « 21^ V 



, fikercise Set 3 • 

Write names for these numbers In the form shown. In Exercise 1 
be siAre r < 6. 

1. 38 » (6 X n) -f r . 4.V 69 = (l4 x n) + r 

55 » (3- X n) 4 r ' 5. ^2k =, (25 x n) 4 r 

3. 72 « (12 X n) +. r ^ 6. .347^(18 x n) + r 

Name these nmbers in 'simples^ mixed form. Show your work as 
in the examples above BTcerolse Sfet 3, . 

. Find fraction names for these numbers. 

"l.T,~ "^T" " 15.: 1^ 17; ^5o| ~ 

1^. ^ 16. 23^ 18. 29^ 
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ADDING AND StBTOACTING RATIONAL NUMBERS 

^!tecall that it is easy to add or subtract two rational 

numbers if they, are named by fractions with the same denominator. 

" - " . ■ ■ • i 

" 2 a. 1 ■ g.-<- 1 3 » 

42.4-22 

i3 5 11 > 5 6 a' ^ • 

.To add 6r subtract ra^tional numbers named by fractions witUi the 
same denominator, we add or subtract the numerators to find the 
nmerator of the resiilt. The denominator of the result is the 
same as ttie denominator of the two original fractions. 

If the- denominators of the two fraction names not the 
same, one or both rational numbers are renamed so the fractions 
have the same denominator. . 



Add: 



§10 ^1 «3 



Subtract: 



^ 2^ ts -20 w 1-^ 



5*^ 



50 



Exerclae $et 4 






E 



Figure A pictures the addmon fact i + ^ 



1. 



Vtoat addition facts are 8ijggesJ;ed by the shaded and 
unshaded regions of Figures B? C? B? and E? 



1 - I - I and 1-1- |. 



Plgwe B also shows that 
Vftiat, subtraction facts are suggested by the shaded and 
unshaded regions of Figure A? Figure c? Figure D? 
Figure E? ^ 



at. 



• 1 • 







TTT 

II 1 



r 
I 



B 



Qioose one of the rectangular regions A, B, C, or D to 
find the sums of the hurahers in .the chart below. 



1 



ERIC 
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52 



9 












Numbers 


Rectangular Region Used 


Sum 






1 ana. 1 


— --"r "", 

■f B 


i 






^ And 

Tj; ^ 


■nir«wjiniinma-n™ n ■ -J.... ^ ^ 








1 1 

' ^ and - ^ 










1 and ^ 


, . ■■ . ■ ' * 






t 

%. -V- 






































'^^ 













4 



Recall vdiat is meant by thje "prime factorization" of a 
counting nuiab"er. Complete: ^ 



Fraction 


. nation or 
Denominator 


Prime Eactori* 
aatlon of 
Numerator 


Greatest 
Common 
Factor 


Siiif«>lest 


• ' 1 


2x2 x*2 


<: A o 




3 ^ 


8 

JLU 










• VVS' 










2^ 




^ 














• 


14 


r 








18 












■■ ■■• -If — — 


















S7 




>- 

> 







Rename each . pair of nmbers below soo the .fractibQa have 
the same dencji&inator. Use the -smallest dencaninatpr'^ 



possible. 
5" 



a» 
b. 



and 



2 



c. ^ and 



^3 4 
e. and ^ 



d. I and ^ f. 



I and I 



' 5. Express In simplest form; 


a. 


6 
H 




* 

to. 


14 


• 10 


c. 








7. 



Ig 

g. ^ii^ 



h. 



4 



i. ' s 

6. Find the sm of eacfe pair of numbers and express it in its 
simplest form: X 



a. 



d. 



and ^ 



and 



13| yand 34|. 



e. 



f.- 


• 3 


and 


4 
5 


g. 


1 


and 


6 






and 


si 


1 

1. 




and 


I 




4| 


and 





1^ and 4| 
Find /n. Express n in its simplest form, 
a. n = ^ - •g' 



b . 'I ^ *" H 



e.^J n « 15| - ia| !• 



n = 



1 1 



1: ■ 



5* . 



8. Find the nmbers n, p, w, and sq. on. Express' the numbers 
> . aiinplest f orm. . . 

a. ^ ^ + 1 - ^ = n _e;, 3 - il^ I « m 



t , , ,' 

C.^+^_^«„ • -g. 26|+ 23^- 124= y 

d, 2 - I + I = s ' h. 45^ -1:9|.^ 26| * z 




Very early In your study of Bjathematlcs you learned ttiat 
a nuntoer can have many names. 7 + 1, 8 x 4, i4 -. 6, and 
l6 -i* $ are all other names for 8. " ' 

Did you cp'^^.ize, however, that all of. the different names 
for a number must be names for Just tlmt one ntanber? 

For what number is 6 3 x 4 another name? Is the 
number 36 or 18 ? ' - - ■ , . 

To remove any ^oubt about what one^ number 6+3x4 
names, very helpful symbols called parentheses are used. " 

'Notice that (6 + 3) x 4 and 6 + (3 x 4)" represent |wo 

different numbers. . 

. ■ ' ■» 

(6 + 3) X 4 « 9 X 4 » 36 , 

6 V (3 X 4) = 6 + 12 « 18 
i - ■ . . ■ - ' 

The use of ^^rentheses is very helpful in ^writing. cori*ectly 

the mathematical sentences for story problems. *> 

Exercise Set 

Milch of th$ following pairs of numerals name the same 
number? . ^ ^ 

^ a, (3 + 2) + 5 and 3 + (2 +^5) 

b. (16 + 8) + 2 and l6 + (8 + ?) 

c. (15 - 3) - 2 and 15 - (3- 2) * 

d. 2 X (4 + 5) and (2 x 4) + 5 H 



, 2. *Place parenthe£M&s in the following so that 
% ' i ■ 

.a, 2 X 3 + 1 » 8 6 X 3 - 1 » 17 

b. 2 +. 4 X 3 « 14. • d. 12 - 1x2 = 22 




1* 

r 



2. 



3. .Wi?lte in nmerals, using parentheses. 

Subtract the sum of- 2^; |, and 3| from ' 10. 

Lvide the product' of^ 32 and 6? by, i6. 
Add^ 5 8 to t^e product of 4- and 7." 
d. \ Divide 2750 by 5 and multiply the result by 3. ^ 

Exerclae Set 6 ^ " 

Head each problem carefully.' oaien write thie relationships ih 
the.problem as a mathenft^cai sentence. Solve, ^d write the 
answer in a complete sentence. 

Sue and' Tom are twins. Sue is 46|. <lnches tall. Tom is 
48|. inches tall. How much taller is^Tom than Sue? 

Mary walks J- of a mile to school, ^ane walks |. of a 
mile to school. How much farther does Mary walk than 
Jane? \ 

3. ln Mr'&. Hardgrovetg class |. of, the class gdes h<»ne for 
lunch and ^ of the class eats in the cafeteria, tche 
o'ther boys and girls eat .bag lunches in tbe room, msit 
part t>f the class' eats in the room? 

4v Hale»s ^cord" shop had a «^ off the original mce"^ 
sale. Wiat part of the original price ^ did each record 
cost? ^ 

" Peggy mde a two piece playsult for herself. Ohe pattern 
required f yards material for the blouse and l| yards 
for the skirt. How much mterlal was required for the 
playsult? " . 



6* I^r lunch, Ted ate | of a peanwt butter -sandwich and ^ 
» of a jam sandwich. How many 'sandwiches ^id Ted eat for 

lunch? . . 

• - , - - . - . *• ■ 

7. i" of the student body of Oaks Junior High school attended 
' Ward Elementary School . ^ of the student bqdy attended 
Morgan Elementary; School. What part of the student bo^ 
attended elementary schools other tlian those me!ntlone(J? 



8, Mrs. Green used \ of a t^zen eggs;ln a cake and s of 
a dozen e^s in a salad dressing. What part pf a dozen 
eggs did- she have left? 

-9. Bob had a piece of balsa wood one foot long. He cut off 
two pieces ^ and ^ foot long for the model he was - • 
making. How many Inches long was 1;he piece *^he had left? 

10. Jane-t filled ^ of her stamp book with American stamps and 
I or the book with stajRps from other oowitries. What part^-' 
of ,the book was not f iped? 




11. If ^ou attend school 9 months of the yeaflH^t part of 
■ , • ■ ■ - •• ^f^. 

the year are you not in school? ' 

. ■ " ' ' ' 

12. _ Alice weighed 69^ pounds at the end. of Jtme and 71|- 

pounds at the end of July. She gained |- poiind in August, 
How much did Alice gain in July and August together? 



:ERJC 
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CKeiMAL NAMES FOR RATIONAL NUMBERS ' 
• " A3 you know, any 3.ational number has many fraction names. 

certain numbers can also have decimal names. Uiis true ' 
■ provided the denominator of the fi;action name is .10, or 100, 

or 1,000. • * ' 

po you recall the Slaning of numerals like 23.64 ? Thir^ 
of ^t&e^ace value system of numeration. , . 



» ? 2 <i> ^ 

^ i ^ 8 ^ 1 1 

2 3.6 4 



♦ 



23,64 .^eans .2 tens ..3 ones . 6 tenths 4 • hundredtils or 
23.64 « (2 X 10) (3 X 1) + (^) ^ * f • 

^ Lo6k at the last two terms. • - 

JL JL So'' 4" 

10 'm '^im'^'m 



64 ^ 



. So,youread 23.64 as "twenty-three and sixty.f our hundredths". 
You can write it 23,^ 



. 64 



Since 233^. 23 . 



^ 2300 64 
2364 



Do you see that you can find ,^ fraction name for 23. in 

the following way: ' 

The. digits 236^ indicate the numerator, ^ 
^ The placet value gf the last digit in the decimal 23 .64 ' . 
indicates the denominator. * ^ 

"We shall call the fraction found in this way the fraction fom 

' of the decljna3:_ > . 

Now consl$ier the <aeq,jUnal \.2q6. ^\Jhat is the ninnerator of 
its fraction f^rm? Wiat is the place value of the digit 6 ? 
I^iiiat is the denominator its fraction form? .How is the 
fraction form for 4.206 written? . 

" ' Ex:erclse Set j[, . 

1. Which of the following decimals have fraction forma with 

the same numerator? * 

. ■ ■ • • • ■'■ , • • ■ ' . • . 

' ; a. 0.13 ' 0'25, : X # 

V... ' h. * 2,5 • ' " S'^ 1-3 

cv Y.85 0,785' 

- d, o.ou . • ^i-^"" 0-^5^ 

i ■■ e, 7.8.5 . J. 13 ; , 

• '*./> 2 '^ -Whl-ch of the decimals in Exercise ^ 1 all have fraction 

:Ppyms With the same clenoml^ator? 

3.^^ Are there any two* of th§ numerals listed in Exercise 1 

IJhat names for the same number? , , 



4. 



Mrlte fraction names: 

a. 0.32 • 

b. ' 

c. ' 0.075 

4^ • 462.5 . / 

VB:»ite decimal names: 
a. 



3 



c. 



e. 



48 
132 
38 

I5oo 

a 



Exercise S el? 8 ' 

4 • 



of>egions^ A, B, c, D, and is a laiit region. 



i 
IP 

1 



1. 



ii 

liui 

i 

B 



I 



ill 



i 

3 

Ii 
ii 



i 

ill 



ah! 



. • * • . ( 



\ represen ts the meitswfe j&f 

>^ shaded region. . 
b. Writer *he deolm^ that represents th^ measiire of 



each (^^ed region.' 



1,, 
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2. a. 



b. 



c. 



E s-uggests the addition sentence "^^ I^* 
>Vihat addition sentences are s\aggested by A, B, C, 
and p ? . ^ ' ^ 

E s-uggests the subtraction senteiwie - ^ * 
Vhat subtraction sentenceis are suggested by A, B, C, 
and D ? 



Use decimals to write the subtraction; sentence * 
suggested by E. Suggested by A, B, C, and D. 



3. 



H 

















































































































































































am 
















3r 












7^ 

































































f 
























































ST 




Ha 


i 










S£ 








HI 






























SI** 
















I— 





































































































































i 
























ii 


B 














5£ 








i 


i 











, Pji^G/aiid H 'are wilt regions. * ^ 

a?, . /Write the fracti<?n that represents the, measure of each 
shaded, region. 

b« Write WT5 decimal that represents the measure of each 

• ■ . . * ., , , • 

shaded region: * 

4. What addition ^sentences are suggested by P, G, and H ?^ 

5. Wi'ite -^the subtraction sen3;enfea suggested by P, G,'and H. 
" V?Pite theittt ^) using , fraction^ and b) using decimals* 



6. Describe a regldh yovi would shade to shQ.w ,001 of .the 
•unit square P. ^ . • . 

7.. Describe a region you wo\ild shade to show .005 or the 
* unit square * 

8. - .For each decimal, wrltfe the numerator of a fraction fopa. 

. g. 7.25 , 
h. 13.2^ • 

c' 0.01 f. 1.8 i. 4.251 . 

9., What is the denominator of the fractloii foi^ for each 
decimal in Exercise 8 ? ' ' 

10. write as decimals| - 

* b. 2^ e\ -i- / K 1^57 ^ 

^ ' » f . 1^ - i. 1^^ . 



OA ^ 


d. 


o.a 


0.25 


» e. 


0. 37 


0.01 


f. 


1.8 



\ 



e. o.it) 



11. I Write as fractions; \ 
a.^ 0.65 d. 0.3 

^- ^'0.8 e, 0.07 h. 7.87 

• I ..'^V ' ^''^^ ^* i- 0.123 

12^ « Find n in each sentence: 

^ a. |A+2|+3|=>n ■ c. 2|+ 1+1=^=11 

*^ ' p ^ 

; b. 33-+s|4i|«n . d.' 6^ + 14^4- |- « h 



13. Arrange in order from least to greatest: 

. * 0.52, 0.056, 1.04, O.m 3.69,* 0.1, .4.00 



Find m 



a? 



14 - 7t 



n 



d. n 



? 9 > 



1^. 



e. n « 7 - ^ 

Find t: 



a6. 



a. -.p = 0.9 - 0.71 . 

■ /■ . » 

b. , ;t = 0.7? - 0.395 

c. t « 0.8 - 0.47 
~ d. t «= 0.35 - 0.2 

e. t S7.53 - 8.9 
Add: • • 

a. 0.5 and 0.39 

b. 0.73 an4 0.6 

* 

c. 14 .01 and ^ 

d. 1 , and 0.1 



i. 

3.. 



n » 2 

7^- 25|--n 
54 - = n 
104|, - 93| « n 



1 "3 
5"" It 



n 



f. 16.32 3.79 = t 
1.2 i 0.09 = t 

h. 5.65 • 0,3 *! t 

i. 9.7 - 3'. 67 «= t r 

;J. 15 - 7.48 = t 

e. 2.16 „ and 7.8 

JP. 47.1 and 9.C72 

^ » 0.07 and 4, 3 

h, ^ 20.1 and 0.201 
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Head 



Exerclae Set 2, 



1. 



-the following carefully. Show the relationships in each 
prob:jem using a number-line diagram, l».en answer the question 
askedvin the problem. \^ 

Jack ran the 50 yard dash to 8.7 secondo. Brian ran 
the dl»tanc^l„ 11.0 seconds, who won? By how «any 
seconds ? 



During the first six months of a year, l4. 8 -'inches of 
rain was 'recorded, jourlng the next- six months,/^. 79 
inches fell. How much rain fell dixrlng 'the yeir? • 



The Er^ire State Building in New York City is 1250 feet 
high. ,Uie Statue of Liberty in New York hailDor is ' 
305.5 ' feet high. How much higher is the m>lre State • *' 
Building ti)an the Statue of Liberty? 

Ihe average annml rainfall of LoS^iana is 57.34 ^inches. 
^Jg^veraeje annual raoj^fall for Nevada is .8.6 inches. 

le difference between the annual .i^tnfall averages 
of these twb-st^tes? . . 

5. Ihe nornal body tamperaturs Js 98.6°.° BuJa te«parature 
M.B 0.8° . above normal . What was hla'teaiperativire? " 

e: Jeff.s garden Is 3^ teet long and 17| feet «lae. Bo„ 
.nany f^t of wire wlll u take to put a fenoe" around m 




- 7» S Below-are ti;ie lengths of four Italian ships; 
Leonard da Vinci 761.2 ft. . 

Avigustus > . 680.4 ft. 

Cristoforo Coltonbo 7P0.0 ft. 

^ OuSllio Cesare 680.6 ft. 

List the ships in order, from longest to shortest. Then 
, ■ make up three, problems about the lengths of the ships. 

8* Ttxe highest average annual tex^peratm*e for the world v»a 
88^P. recorded in Africa. The highest average annual 
tempferatxAre for the United States was 77j6^P. recorded 
in Florida. ^ What is the ditffei^ence between these two 
teraperat\ares? ^ 

9. Pat rode his bicycle 1^ miles one day and 15|- miles 
the next day. ^How much farther did he ride his bicycle 
the first da^ than the second? 

10. ^ 3,2 inches of rain fell on Monday, 3.0 iljiches on Tuesday, 

and 2.4 inches^h Wednesday. How many 3jaches of rain 

. fel^l on the three days?* ' > 

11. The British ship. Queen EJ^izabeth, is 1031 feet long. 
^ The^^Andes, af^other Brit^h ship, 669.3 feet long. 

How much longer is the^ Queen Elizabeth? 

12. The equatorial diameter of the world is 7,926.68 , miles.' 

The polar, diameter is 7,899.99 miles. How much greater, 
* ' * ' ' ' * ' ' ■' 

- is the equatorial diameter than the polar diameter? 



|. \';-^' ^ 66' '-"-^ 
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RECTANQUIJUR REGIONS: REVIEW 

- if ' 

We a3?e going to uae rectangular regions to find a- way to 
multiply rational niMbers. Do you remember all you learned 
about rectangular regions? . : . . 

Bp you recall what a rectangle is? it is a simple closed 
curve which is' the union of 4" segments and has 4 right 
angles, ' 




Figures A, B, c, D, and E all represent sim/le closed 
• curves. / 

£ Which figures are the union of four segments? 
Which figures have fow right angles? 
Pigure D represent a recte^le. ©le union of the 
rectangle and its interior is a rectangular region. 




. ^^''^^^^ ^® P*^>^^ ^„aj?ect«mgular 

region. . . ^ . 

Figure E also represents a rectangle, it is also a 

laquare. Why? ' ' I j ' . , 



1 
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Do you recall vdaat kind, of region is |i8\jally used to 
measure a rectangular region? It is customary to use a square 
region with sides 1 unit long. 




I 



rec 



Suppose Pijgure F is a rectangle, with sides 3 units 
tnits in lei 
)ar region? 



and 2, units in length. How. do you find the measure of the 
tangti£; 



J 



By drawing lines, we can separate the reclfangular region 
into 6 congruent square regions, each having sides 1 unit 
* in length. Theaje S square regions "cover" the rectangular ^ 
region, so th^ measure of region P is 6. ^ 

You see therjfi^ are 2 rows of sqtisCpe regions, w^h 3 in 
each row. Or there are_ 3 columns of square regions, wiim 2 



in each colxrmn. 

^ What is an 
region when the 



So" there are 2x3 or 3. x 2 square regions 
easy way to find the -measure of a rectangular 
measures of its sides are whole numbers? - 



Exercise Set 10 * > 



1. a. 
b. 



Draw a rectaiigle 4 in. by 3 in. - («Eii8 means . 
4 In. long and ^ in. wide.) « « 

Shade lts \^teriS§» 

Draw lines to separate the rectangular region into 
unit sqmre regions, 

Find the measure of the rectangular region. 
What is the name of each \mit sqxiare region? 



2. Suppose the rectangles A, B, and. C below have sidesx 



with the measures shown. Find the measiares of the * / 
•rectiuigular regions. 



3. 





8 



Si^pose the ineasure of a rectangular region is 2f. 
What, pairs of whole numbers could be the measures of its 



Sides? 



69 
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Rectangle D has sides -vAiose measures are 7 and 
What is the measure of the rectjuagular region? ; 

7^ , 



3. 




Figure E. is to union of two rectmigular regions, 
their measures. Find the sum of their measures. 
Do Exercises h and 5 show that^ 

3 >^7 » <3 X 4) + (3 X af? 




PRODUCTS AS MEASURES OP RECTANGtJI,AR REGICaJS 

Exploration 



; ' ^ You know how to add and subtract rational nuaibers. How we 
©hall study multiplication of rational numbers.. 
,1. Figure . A shows, a unit square region. Figure B shows 

^ the same unit square region. It also shows a shaded 

rectangular region whose sides' are | unit and | unit in 
length, " , ' • \ 




8 




You can separate the unit siuare region into rectangular 
regions which are congruent to tl^e | by 1 • region, as 
shown in Figure C, • 

a. How many congruent regions are there? 

b. What fraction names the measure of, the shaded 
rectangular region? 



Figure D shows a \ .by ^ rectangtaar region shaded. 
Figure E shows the unit sq\jare region separated into " 
congruent regilfc^mp^Lar regions. * 
a. How roaifSffi^-i^fectangular regions congruent to the ^ by 
^ region are there in the unit square region? 
"What is the measure of the ^ by |- shaded region? 



b. 



1 




3 



A D 

2 

Figure P shows, a shaded rectangular region- by 
Figure G shows the shaded rectang\ilar region and also 
the unit square region separat^ed into congruent rectangular 
regions. 





9 





























1 1 





a. 

b. 
>c. 



A F G 

Hoj; many small- rectangular regions are there in the 

unit square region? ^ 

How many are there in the shaded *regipn? 

What 'is the measure of the shaded reriipn? , ' 



Si' 



72 ' 



region, vjhat ia its measure? 





i. 



Si 



1 • • 

W8«« J .dio«a a 3hadea rectangular region lajger than 
the square region, ihe unit square Ig- shown th daric 
lines. J is a | by | region. ■ Hgure- ' K shoNs the 
Shaded rectangular region and^ unit square region 
separated toto. eongruepfe re/^ulai- regions. ' " ' 



a. 

G* 
a. 




Hov aany aaall reeta„g„iar regions are there in the 
unit* square region? v 

What is the measure of each-«„all reltangular region? 
Hoy matty are there in; the shaded region? ' 
What . la the measure of the shaded region? 
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8. ^ite mathematical sentences to ^how the relation between ' 
•.^e nieaeVes Of the sldea and'the jn^asure of the region -for 
the other regions in" Exei{cise 6. • \ 

V. , " • \ - • ' 

•me measure of a re c tegular region whSse sides have 
measures that are rational numbers^ls the product of those 
rational numbers.' 
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Exercise Set 11 



1. 



4» 



.The regions below are wit ^sqviare regions. T3ie measure or 

1 ~ . . • . ♦ 

each v*iole region Is - 1. . . 

For each shaded region, write - ^ 

a) the measure of each side. , 
to) the measure of the region. * ' 
' c) a mathematical sentence which shows how the measures- of 
the sides aire related to the measure of the region. 
Underline tl^ measujje of each 'shaded region, * 

V " " I' 1 1 ■ 1 

The sentence, for j^^A is^ ^ x « ^. 





V 


\ 

■I 


i 

1 , 


•A 





If i I' M 

I 1' 1 I : 







» » 
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m each figure b^aow, the unit square is the region bounded 
by solid lines. Per each shaded region, write 
a) the measure of eaffi side. 

the measure of the regioh. » 
the mathematical sentence which shows the relation 
of • the measures of the sides to the measure of the * 
.region. IMderline the measure of each shaded region. 



b) 
c) 




Draw a unit sq^re 'region. Show | of this region by 
drawl^ lines and shading thje region. ' 

What"mfithematical senteb^ce; d^cribes ''th.e shaded region of 
Kxerciae 3 ? 

Draw a unit square region'.-^ m^o^, ^ of this region by 
drawing lines and shading the region. 
• What mathematical sentence describes the shaded»pVt of 
l^ercise ' 5 ? ' * . 

.35raW ^ wift square regirtn. Show ^, of this' Region by 
drawinjg lines and shadlp© the region. . 

What mathematical sentence describes the shaded pairb of 
BJcerclse 7 ? 




RATIONAL NUMBERS AND WHOLE NUMBERS . 

Exploration 

You can use Vhat you knovr about; multiplication of whole 
numbers to study multiplication of rational numbers * Consider 
the product 3 x 2 6. ^ 

1. Here -are some fra^ction names for the numbers 2, 3, and 6: 

2 1^ 6 20 . , 



6 1$ 18 30 36- 



©0 

Since 3 x 2 = 6, should |. x |> be aiiother name for 6 ? 

' sholad § X J be anather name for 5 ? 

' • ' • *\Bhould ^ X ^1 be another name for ,6 ? 

2. a. Figure, A la a 3 by 2 rectangular region. ^ * '« 
^. Figure B ' ia a I" by g- rectangtilar region. •» Should 
- A and' B have the'satoss- otneaaure?. 



Realon A la separated into vmlt square regions to 
Show that its measvire Is x^. or 



c. - Figure B is separated into congruent 

^ ^rectangular regions^. , 

. The unit square is shown with dark lines, " Each small 

rectangular region; is 1_ of%he unit square ! region. 

e, ^ f^om ,c),, and , ,d), y©u know that the measure of 
region Vfi is _^ ' ' , . 

. v.- ' Does'pigiie B Am that ' § x ^% * 

,g. Con^are:your answers for" b and f.' Are the "measures 
of regionst A and B " the s^e? Does' ^"^ ' ^ 

Consider 2 ^ 4 and * 3 « I , ^ ... t ° 

Since 2 X 3> € should , f -x | • be another najrie for 6 . 
,Try some operations wi^h the numerator's ajid denominators ^ 
- to find a fraction name 'for 6^ ' I * ' ^ ^ ■ 

Tc 6 + 6 " V i - > ^' * > 

» is j ' ^^r-go = 0 a^true^tatpment? '\ 

" To 6-6 . J I ^ * ;■ ■ 

IS = 6 a true statement? 

o ' a true statement? 

/ TTT ^ .^^^ ^statement? * . 

Without uSlDg.a drawing,, try to find. ?:he product" 2 x's by 
f JPalr of f 3 _^^1„__ 

Did you find any operation on the nilmerators- and ' 
denominators which se^ed to give -a f ractlon. namfe "f or 6 ? 



t 



COMPOTINQ PRODUCTS, OP RATIONAL NTMBERS USINO FRACTIONS 

, /■ $ 
*• y * ^Exploration 



If your work for Exercia| 1 in.Exerpiae Set 9 was 
correct, you 'wrote ^©se mathematical sentences; ^ 7 

A. ^,x.^=15: * . ^- 5^^""^^ 

■ 1 1 X 1« ' 

1. ' Look at sentence A again. Does ^5" * ^TSTT'^ 



r no li' 



I: Does ^ = |— ^ ? M: Does -.rxT I 

2. If a and b are any counting numbers, what is the 
product a;; X I" ? » 

3, If. a and c" are iJfi^whole numbers, and b and d 



any counting numbers, what is ^ x ^ 



a,vy .OjL axe 



Exercise Set ig 
Find a alngie ratio,»l number fo,* the pro<J|!t ..expreeslons: 



f 6- 15. . ^x I fx| 

ft 3 4 '"^o o 

9- 17. |x| , . 26,. ^^^^ 

, •' 10 10 ■ 

Draw rectangular reglona^to ll-luetrate these proauota" 

i''! U- 30. |.xf 

" on 1 .. 1 - • ' * . • „ ■ '"- 



Th^ table shows some meli^ures of rectap^ar regions. 
Complete the table: 



* 


Measxjre of 

One Siae^s^ 


^ msLByxTp of 1 


* Measure of 

\Rectangular^ Region 

, ' > 11 




2 
3 


' 2 ' ^ 


•* 






. ■ 3/ . 

. / . 






2 
5 


3 , 






'1 

K 

* 






e. 




* 1 






.J^ : 

, ." 3 ■ ^ 
. -IT . 








• 2 


3- 
7 




'h.. 


a 

\ 


c 






4" 



Rename, each of the following in mixed fo«n or as a ^ole 



>~ number ; 



" ' 16 

c. 



\ 12 

e« 

/ • 

y. 



Rename eacii or isliff^ollovritng^-* -f J^ae^^^ 



^1 



e. 



4 

..3 




NAMINQ PRODUCTS WITH I^CIMALS 



V 



4. 



Exploration 

i» a\. Draw a unit square. , 

bA^ Braw dotted linea and show by shading a ^ by JL 

region of the. unit square. . 
c. " .l^t is the measure of the shaded region? ' ^ 
write a matheinatical sentence suggested by your ' 
\diagram, 

«• ^» Draw. a unit square. 

b. Draw dotted lln^s and^show by shading a 0.1 by 0.1 
region of the unit square. " ^' 
Vhat is the measure of the shaded region? 
Write a^matheffi£itical sentence suggested by your 



c. 
d. 



\ • diagram.,. 

-TO 

3. 



' How are the mathematical sentences you wrote for .Ejcerci^ 
1 and" 2 alike? - 

* ** 

Plniah these sentenees without the use of dlagwuns. 

b. 0.1 X 0.1 « d O 1 V n m ' ^ 

°' 0.1.x 0.01,= f, 1 X 0.1 « 



\ 
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The'prtyivict 0,7>X 0,8 is represented in the diagram. 





i 




















mi 


mi 


























'A' 
















FT? 








fA 






































p 

























































































■( 



The.shaded region is a. 0.7 0.8 region, so its ^ : " 

measure is 0.7 x 0.8. ^ 
The xmit square region is separated Irito/lOx 10, or . 
congi^ent square regions. So the measure each kmall Bquare 
region is ' 0.01. The shaded region covers 7x8 :or 56' small 
square regions, sO^ its measure is 56 x 0.01, or 0:56. 

0.7 X 0,8 « 0.56 , ^ . 

The product of the numerators of the^fraction forms 
and ^) for o;7 and 0.8 is T-x 8 or 56. The 
product of the denominators, is 100.^. A fraction with riumerator' 
56 ^ denominator 100 . n^es the same number as O.56. 

aterciae 'Set 1^ v 

1. Draw a uni't square region. Separate It into 10 x 10, or 

~ ~ ^100; iongruent square ^^^^ 

♦ ' ' ♦ ■ ' \^ ■ . 

to find the products, below. ^ ' ♦ " - ' v 

0.2 X 0.3 - P.'^ 0.9X (i,7 ... i ' 

^ . « ^ d. 0.5 X OA . . 



» ' a. 



\ ■ 



,2. -me table show3 measurements for rectangular reeions^ 
Cwnplete the talkie. . . ' 
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PRODUCTS OF RA-^ONAL i4jBBRS USING THE NUMBER LINE 

y ' • ' 

we have used the relation between tke measures of the Bides 

^artd the measure of a rectWar region to give a meaning to the 

product of ; any two rational Wbers. ^ ^ ^ 

If we^wish, we can always picture | x | the measure of 
a 1 • by I rectangular ^tegiorv. .There are, however, other 
-2-3 a c axe 

situations 'which lead to^the same rule-. ^ x ^ = FSTId'-^, » 

We.shali now study some of these other^eanings for the 

product/of rational numbers. >. . 

/irst let us use the number, line to think about what^^we 

usually mean by; "I of |-" or "5 of ^ ^ , ^ / 

/ , ■ „^«-».i«,T i. nf i- Look at the numbe3\ line 

/. Begin by representing 01 ^. Ai""*^ s , , . * 

■ - , > ^ v, . 

and IrS. * - ' \ 



0 » 2. .2. ^ 

"a • * T „ 3 * \ . ■ " . \. 

1 

M* has measure f • ^ 
, TO represent 1 of |, locate D to' separat?. 1® ^to 
congra:^ent. segments W and M. IS -i^ |* of So 

^ ""l 1 ' ' • 

m55 should be I" of • , . 



\ 

\- 



■r 



1 



4 



a. 



^ -J- jihould be. a number vdaich niaiches D. To 
find this number, *you need a scale with' a sraaller 

unit. ■ What scale? 
^ D 



A ' ^ R 



' 1 



0 






' 1 


.. / V ... 


2 


0 


1 

3 


T 









0 1 


0 T 


4 

T 


6 T 








4 



D mattes |, s j the ^agram shows that 



1 



V 



1^ ^ 
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Now consider ^ of ^ 



A C - D B . - 

^ > > , » ^ •-r^ — ^ , 

5. Jt- l.« » d JL 5L 

T » s T .T T t 

a* litoat segment has measxire ^ ? , * 

to* How do you find a se^aent which Is ^ of 'SS ? 
''What segment with endpoint"** A has measiire ^ of 

d. ' Uhat segment with endpQlnt A has measixre ^ of 

To find 1^ §■> y<^"^ mvist find a nmtoer tn the 
number line which matches point . . 



• e. 



f» ^You need a scale marked with a smaller vail^. What 
• unit? Shox^ld sep6a?ating each ^ segment *into 5 

A IS , 0 B , 



Ov \ 2 

SL i. 5. ' JL ± ± 1 — - 

3 3 ' 3 3 3 3 3 * 



0 3 to 18 



g, . What number matches Dr 

h* If ^ of 1^ = n, what number is n? 



■ > 
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Now find |- of ,|. using the number line. 



a: c deb 

» — — • — • J, 



, 0 I ! 2 ?i ^ 



J -2 3^ 

• > • r— — ^ 

« . a a-^ 2 T T T 



a. has measurje 



"b. To represent J of flrst^separate M .into-j 

congruent segments, "Hb is separated into congruent 
segments by points , and 

, c. What segment* with. endp.oint A has measure ^ oT .|. 

d. TO represent J of ^, you need of these 

segments. M is not lorjg enough to represent |. ^ 
of |., so draw three more segments: BF,*W, and - 

A C D 'e B F 6 H ' ' 

. — • • » ■ ■ . .■.> » • 

< — • — — — — • — . » , ■ . • — — > 

fi. J. JL s ♦ 1 8 • . 

» « « * « If^'a 



•e. Segment has measure J of |>. 

f. To. find J of !•» find what; number matches point 

, ♦ « ' \ . ' T 

g. YOU ne^d a scale in smaller units. A scale of'' ' 

' will do. - / ' / ' / ' 



A C f ? i f U ' • 

\. 0 , j 2 : 3 ♦ 



« t 

• • t . • r T • • r : , • 

What number matches H-? / / 
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Now. lookvat your results Exercises J. - 3. 
. In Exercise 1 you found that ^ ^ f? ^« 

* 4**28 
In Exercise 2 you^ found that 

* « . ' 7 * 3 21 

In Exercise * 3 you found tKat of^^^ 

4. Ude the "rule | x |- = g ^ | to find 

11 ■ 

H<>w do your products conypare with your results for 

JBxerclses i - 3 ?. ■ 

'5. Are these reasonable statements? , 

' ' • 4 2 8 

V On the number line, 3" . '3' = ]3" ' , ■ ^ 

■ A 4 X 2 4 ^ 

* • ' • 4 2 4 2 \ 

>\ . So ^ of ^=' 5.x ]^ 

6.. On the numbej" line *elow, the measure of aS Is ^. 

• ■ . " ■ . • ■ ; "v . - • 

*A C B E f 6 H * 'J K L 



0 \ 




.4 4 4 -4X4 4 — 4 4 4.4 4 4 4 



1. 
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Find a segment with endppln€ A vdiose measwe is{ 



a. 



•1 



e. 



2 
3 

5* 



6 



of 

of 
of 
'of 
of 
of 



1 



1 

? 

1 

? 

1 
1 

1 



2 
3 



6 



of I 



of 



of 1 = 

Of = 

Of ^ = 



7. On the number lli^l^low^ the measure of is |. 

A B iir P Q , ' "r s 

• * — • — 



1^ 



5^ 
2 



— 



a" 



Pirid %#|ifeent with endpoint A vfabse measure is 

' 1 - 1 * 4"- ' ' 

• ■ ' ? .^i ;' 5- * ^ • • : • " 

b. Find a >^ginent with en<%>olnt a ^hose measure is 



a segment with endpoint jfti'v whose measure Is 



I- 



3 X 



; > Xow answer to Exercise 6f :*^|5ould show that 

Jsfi^or^^i^^ :.^:,;.::,^^_„:' 

. . Your answer to Exercise ^ir| ^should show that 

V 6 ^ 3 ' '^ t^ 'i 

Are ^ . and 5. names f me same minber? 

Is this true?^ |^f ^V ;^ 



-0* 



Exercise Set 1^ ! 



Draw n\$nber lines and segments to^aj|hiow 

a. . |- of |- d. f ^ of 10 

D » , ^ ■ 01 - ^ ® ♦ 7f 



c. I* 



Find using f x = f-$^ • 

a. ix i d.^ I X 10 , • 

3 7 • . 

From, your results in Exercises 1 - is it true that. 

Look a1i the number lines and segments in^ Exercises 4 . 
In the diagram below, find a segment whose raea8u»e is: 

a. , . • . 

b. . 5 >?,| ■ -V 

D E , F , 
1 > — ^ — » • ♦ 



0 12 3 4 

4f4 44''4 4'4T4'4#4'-4 44 4 4 



'92 

101 . 



5. In the diagram below, find a segment whose meas-ure is: 



1^ 



6 



J 



H 



0 

5^ 



5. ^ i. JL 

4 4 4 4 



Hh— # • % 

i 5 ft 7 - • 

4 4 7 T 'Sf 
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5 
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6» Find a aegnent whose measxire is: 

a. ^ ; ■ 



.7. 



. b'. TP X 



c. 



A 

• 


c . 

'■■■■■^ — 






B 










— 9 


— ^ ^ 




0 


»^.»,.» ■#.,»■■■» # 








1 " 




1 t 


« 


4 




8 


Si 

24 


^4 24 


12 
24 


24 ^ 


20 
24 


24 
24 




a segment whose 


measiire is: 


• 















b. 



c. 



28 
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2 
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2 




2 2 




2 


2 




-2 






JL 




24 




12 19 


m 


Id 


, 12 


12 



2 



\ 1 



0 
2 



I 

2 

* it 



JO 
2 



31 52 

12 « 12 
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Make a^*n\jmiber line diagram' to represent each problem* Then - 
write a mathematical sentence^ tO' represent -the ^problem and 
answer the question in a complete sentence ♦ 
§r "tChe Scouts hiked from^the school to a ^amp 3^ milei^ 
away. They* stopped to rest^ when they had gone ^ of 
the way* How far had they walked when they stopped to 

9* - Jane h^d ^ ^j- yard of ribbon for badges. She made 4 
badges of* equal length. How long was each badge?^ 

10* A 5 story Wilding is 48 feet high. If the stories 
are of equal height ^ how fair abave the ground is the 
ceiling of the third story? ^ ' ^' * 

11. Bill put up shelves in his^ rocan^ each 2^ feet lort$. 

* '.^ 
■^^ How long board did he- use for 3 shelves? * 

* 

3 ' ' 

12. Sue used ^ of a piece of toweling to make a place mat* 

If the piece was |^ yard long, how long a piedl did she 
» *use for the place mat? \ - ^ 



^03 



9* 



f 



USING MATI^mtlCAL SENTENCES TO DESCRIBE PROBI^BMS^ ' 

- Ekpljpration 

" ■ ' ' . ■ ■ ' . ■ 6. ' ' - ■ ' • 

1. Richard* 3 new foreign car. travels 29 miles on one gallon 

of gas. How many 'miles will it travel on 7 gap.lons? 

• ■ xV = t ■ • 

♦ 

, . ■ 203 = t 

Richard » s c^ Will go 2(33 miles on 7 gallons .of gas.. ■ ' 
What relationship in the problem is, expressed in the 
mathematical sentence? ' " ' 



consider the problem: Mary»8 mother Jboxjght 7 yards of 

material to make two costimes. She taaed 3^ yards for one 

• 1 I S ^ 

costumfe and yards for the other* How many yards of 

material did she have lefli? 

To solve this problem, 'what question should you a sk fir^?" 
Should you asM; *^How many, yards did she use in all for the ^ 
two cost\^es?" 

Suppose you call this number -k. Does v ^ ^ 

What question could you ansv^r nextl^ ' ^— 

Sxxpl^B^ n is the numWr of yards left* Dees ^7'** k « n ? 
Which of these mathemati(^al sentences is a correqt 
representation^ for (the prolilem? ^ 

• - Ns/ 2 1 

^ . ' (7 - 3|) ^ 2^^ n 

\ki&t about these sentences? Would aziy of\them be correct 
al'so? * • ' ' ■ 

(7 -3|-)-»-4-^ ^ ^ 

. ' n ^ (^1+ 2|) . 7 

Can this problem be represented by segments' on the number 
line UJce this? 3| ^ 2-^ n 



0 1 *2 3 4 5 6 7 
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Below is a diagram of Steve ts garden. He wants to put a 
wire fencW around It. The. wire costs isi cents a foot. 
What' wjpn be the cost of the wire? ' * 



K 



( 




Do you have to. know how raUch wire is needed before you can 
answer the question, "What will-be the cost of, the wire?"' 



Let m ^represent the perimeter pf the garden. In feet. 
Does (1<^ X 2) + (15| X 2) = m ? 

What question co^ad you answer n^ext? \J 

Let n = the number* of cents th^wlre costs, " "HiJ 

Does ISg- X m = 'n ? ♦ ' 

Which of the following mathematical sentences best expresses 
.the relationship in the pupblem? . 

" I5|.x [(2 + 1^) X (2 x'l3|)] » n 

• ^ (15|x 2) + l<^x (2 X 13|) * n, 
[(15| X 2) + (l(^ X 2)} X 13| = n 

Notice symbols [] called brackets are used t^o group 
parentheses that iiame ohlj^^^ 

.^at^^^o^t tiie%e sentences? ' Would any of them be ctorrfcti 
also? v o -s 

j t(15| + 1$|) 4 (1^ + ^ ^4 " ^ 

M(15| +.15|) X 13|3 + [.(l4 + l4) X 13|] » n 

(15| +• 15| + i4 + 13| « n 



Exercise Set l6 



Read the following carefijlly, write the, ^relationship* in each* 
problem as. a raat^hematical sentence, solve, and answer the 



question asked in the problem: 



1. A recipe calls for ^ c\;^ butter • If you^make ondy ^ * 
/Of the recipe, how much butter do you need? 

2, , John lives ^ mile frOTi school. Harry liveS only half 

that distance from school*^ How far f rom th^ sphool does 
Harry ll^fl? * * 



3* Mrs» Morgan bought half a cake for her family of four. 
^If she made all servings the same size, vdiat part of a 
cake was each person served? • 



1^ 



» ^ Exercise Set 17 . 

X. Peteir bought ^ .pound of cheese for school, lunches. JKie 
first daj/^ he used. ^ of ^he amount ■^h.^ boxaght. How much 
<Jh^||^ dia he U8§? 

2. Sara' is supposed to practide tjjg piano ^ hotu? each day.' 
She practiced only ^ of that time on Saturday, miat 
part "of an hour did she' practice on Satuz^ay? 

3« Terry ate ^ dozen .t;<?c^i«3 after lunch. He ate -^^^iozen 

cookies after* dinner. What part of, a dozen cookie^ did he 

*■ ■ ■ • < , 

eat? . , - , " A ' •. 



Ttie distance tvom Uhe '»llbra3?y to the city hall is of 
- a milfe. What part of a mne will you*have gone if you •* 
walk f of thlg distance? ? x ■ ' 

Ned needs & piece of canvas 8|- feet^/longv. He has one 
^ piece feet long and another piece 3|- feet long, a 

much dcies he still* need? \ . . " ' . 

• ■ • - • ♦ ■ . 

One-half the ptipils of. a, school aj^ going to A concert;. 

These chil^en will be taken in 5, buses. ^What part 
of the pupils of the school .will, ride in each bus? 

A>jEallon of cream weighs 8.4 pounds, a gallqn of milk 
weighs 8.6 pounds, and a gallon of water weighs 8,3 
pounds. How many pounds will a gallon oAream', a gallon 
of milk, and a gallon of water weighs together^ ^ 

•Carol feeds *her dog |- pounds of meat dally. She feeds - 

• * < • ■ . ' 

him twice a day. What part of a p6und> of meat does the 

dog get at each meal;. 

Uae rec^d spe^ f or an airplane in i960 was "1,526 miles 
per .hour. 13^ record speed for an-aatoraoblle wa3^^^4.i9 
miles per hour. • How much greater was the speed recorded ^ 
for an airplane?" ^ * ■ , 



nary weighs 6S^ pounds? Her brother weighs J as much 

> • ' . .■■ 

a8 she weighs. What does .he -weigh? . : 

George lives 2.7 -miles^frora school. He msOces oAe ^bund 

w ' 

trip each How. many miles does he walk to sohool,^ch 

; - . ♦ ' * . • 

week? \ • ' ^ - ^ 



Mrs. Marks bought % \5l pbund roast and ^'l-. pound of 
ground '^eat. How nrctcl^ meat 4id'sne buy aatoge1*iet»? 

Mr. Hayes -drove :42.^ miles per hour for' 3 hdurs. ' 
How many miles didklie drive? \ . 

Mlke^s gardfei^ls feet by 2C^ eets ^ What le the 

area of^ the garden? . * , ^ 

1 • • * , > 1 

-flrn^s dog eats ^ pound of foo4 *in the morning and , ^ 
powid of food In the af ternoom How much food does Tim Is 
dog eat dur||jig 0|ie week? ^ ; * * ^ 



• RATIONAL NUMBERS WOT SETS OF OBJECTS 

Yoii^have illustrated products of rational Jiumbers by -using 
rpctangul^ regions and by using, seginents on the number line. 

, MUltip:i^ication of 'rational numbers can also be used ^ to 
^swervsome kinds of questions about sets of objects. 

- Exploration • 

. Picture A -rej^eserits' a set of golf balls, m picture B 
this set is separated into subsets, 'with the same number of- 

* balls each subset/ j ^ _ 





1* . ^ovr many balls ar,e in ttie set? What rationar number « 

represents the part of "the set in 'each' subset?. How many 

1 



balls are. in each subset? Does the sentence 4 o/ 12 



baia,s are 2 balls describe thi^ situation?^ 

2. Draw pictujt^s of the set of balls' separated into fewer 
subsets, with the same number of balls in each subset. 
Can you do thia; in more than one way? 



V9. , 
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Pictures C, D, P, G' show- the balls arj?anged In arrays. 



©le 'broken lines in each picture show the separation of the- 
set into 'subsets, with the same number of '^11 s in each 
subset. 




Q ! © \ 


Q 






Q\Q 


€> 






Q\Q 






© © ® 


Q\Q\ 












E • 



ft. 




G 



Write A . sentence like the one In Exercise 1. which 
describes each picture • , 

Use the pict\ir^s to find * 

* V 

2. 



a. 



b. 



of 12 balls 
<^ of 12 balls 



4 



c. •'•2 balls 



d. 
e.; 
f. 



^ of 12 balls 
qf IS balls 

:6 



15" 



of 12 balls 
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a. Is of 12 , the same ntimbeFo^ balls as f x ^ ? 

)d* is ^ of 12 . the same ftimiber as ^ k ^ 9 * 

^ . • ^ lid 1 \ - ^ 

c! Is ^ *of 12 the same number as ^ x ^ ? * . * 

d; Can y6u. use multlpllqatloiTof rational numbers to find 
tHae number of objects in a part of a set? » ' 

Dp ypur answers In Exercise 6 agree with what you found , 
to be true when you used segments dn the number line? 

a. Draw & picture to represent a set of 12 licorice 
sticks* : . *: 

b. You wish to divide the licorice sticks among 5 boys. 
Draw rings around subsets to show the whole' sticljs 
each boy will get. < 

c. Show on your drawing how you will divide upl the . - 

remaining sticks, , 

\ ' ' ' 

d. Write the a^atioiial number which represents the number 

^ of sticks each boy will get. Is yopr result equal to 



1 12 & 



* * Meycise Set l8 

Draw pictures of golf balls. Then write the mathematical 
sentences. 



a. . ^ of 15 d. Y of 28 

b. ♦ J .of 24 e.\,. i of -20 

c. 'jj^ -of 30 f, bf 24» 
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Find n: . ' * ^ • 



24 



CoiQpare yoiar resxilts in Exerclsas 1 and. 2. , 

• ■•■ ■ . ■ ■ ■ ■( ' 

Only two- thirds of the pupile in 'feedford . School can be 
seated in the auditorim, so. only two-thirds of the classed 
may go to the assembly. * There are 33 classes. ' How many 
classes may go? , . .*. 

Jim said that ^ of his 40 tomato plants had. tomatoes 
on them. How many plants had tomatoes^. How mahy*did not? 

The refyeslment committee estimated that ^ of the pupils 
£ind parents would come to the class pl^cnic. If^the^e were 
84 pupils, and parents, how .many people did the ctanm^ttee 
think wo\3(ld come? ^ 

A cl4ss had a supply of 1 gross of pencils (144) when ' 

school .began. A month later, they had 84 left. Whc^t 

.. ♦ • . ■ . * • . . . . ' 

rational number tells what part of theiV supply they had 
left? > ' 



~Jane liad " 24* questions "rlght^ 30 ^questiohsT 

What rational nmber tells* what part, of ^ the test, she 
'answered correctly? - , ' 



PRpPERTISS OP RATIONAI. NUMBERS t ' > * 

, , » ilxplbj>atlon - 

/\ "^^^ several ^properUes of operation of " ' ^ ^ 
niultiplication vrlth^ whole nianber^^ Commutative, Aasociatlve, 
moswe, property of Zert>, and. Property of One.. You also know 
t^e DistriDutlv^ Property, whieh relates multiplication .-and 
additloh of vdiole ntaQbers. ^ 

l.\ niustrate each -of these ipropj;j!^es with whole. numbers. 
/Otek^ diagrams (using rectangular regions or segments on 
^ the number line); to illustratfe. the following products: 



2. 


a. ' 


'1^1 r 




< 


b. 


♦ * 






a. 


|x 3 , 






b. 


3x| - ; 


^> » . ' $ 




Find t^e,prQ4ucts in Exercise 2 and Exercise 






c axe 
" > x -iT- . 


» ^ ». » - - 


5. 


a. 




"^-^ ^§ a tvuB statement?^ 




b. 


Is " '1 X 3 


« 3 X 1^ ^ true statement? 



suggested by Exercises 2 - 5 ? 



Find fi and , » < • 

y/ a. s » X f) >x I _ . . 



9. a. Vftiat la true of the products s.-and' t in y . 

, Exercise 7? ' ^ 

b. What is true of the products a and t in 
Exerckise • 8?, . 

10. What property of multiplication of rational numbers is . 
* , suggested by Exercises 7- 8? : - \ ' ' \ vl 



11. Find the miRiteer^ n and t by using drawings like the 
ones on Page'" 70 for Exercise 4. ^ * - 

,* a< n -,.|x (| + |) 

1 2\ . /I 3^ 



^ . i).. t ^ X |) + (fx f),,: 



18. Which of ^these sentences is *rue in Exercise ;;^j^jll ? 

n>t n=t : n < t 

13. State a property of rational numbers suggested by 
JExdrcises 11 - 12. - ^ * u ' 



. Find r and, s: 
l^, a. : § X I" «. r 

b. |x§^& 
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What .property 'of p^itional ambers doesi* Exercise ' 
sxjggest? *^ ' ^ - V . . . - 



Find .*r. and- .s. ©i>j?ess your answer In slinples^ foiii. 

CMKpare each" product in Bcerolse 16 wit* the factors. 
Miat do you observe? 

State a property of rational numbers suggested by- 
Exercise 16, ' 

YOU are used to working with rational numbers . that are 
easy to picture. Here are sdme names, for less commonly 
used rational- m^bers: and . 3^ . . , 

a. can you .imagine a rectangul^ region whose sides have 
' these, measupes^? 

b. . ^ How would you find the measure of the region?* : 

c. What kind of nxamber woin^ ypur resijlt be? 

d. ,^ Make T^p two other strange rational numbers, if they • 

* were measures of the sides of a rectangular region, 

what kind of number would the measure of -th$ region 
be? • 



e. 



What property of multiplication of rational nmbers 
does this suggest? 



Exercise Set 19 . 



Copy and complete these m-ultlpllb^t ion charts. Express products 
In sin^lest form, • > . 



1. 



a. 



2. 



X 


1 
5- 


2 


3 




J . 

A 




• 0 




2 


•'3 


1 


1 

2* 


.1' 








•0 


0 










,2 










1 
? 












3 
IT 






\ 


•t 


•"■2." 

I'; 












it 










' 3. 
T 


















1 








''t' 








> 

X 


1 


»^2' 
3 


3 


4- 






2 


2'— 










3 
















• 




i 




5 













4. What property (or properties) do you find illiastrated In 
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^|{?-J|^'^?^^-^--«^«<^.^^ along a craok in tS(i« floor. He 

' ;,^ \^^P5J?^^--"i^3^^ V«?^^^ represents a number line. 



— ' 

w ' C 0 E F ' 

v'r * 5^^^^^^ does . Willie urawl in 3 ^minutes? if he starts 
i 'ry'/i^: A,'ya:0X: point does he reach in 1 minute? in » 2 
' > / a '.mdmites?. in minutes? in 3 minnteR-? ' I c 



•nidmites?, in 2^ minutes? in 3 minutes? 

"Por each frart of Exercise l, writ'e a mathematical sentence 
which show? the relation between the time . Willie crawls, 
his speed, and the distance he goes. 

.Between which labeled points will Willie be *^en-he has\ ^ 
crawled 2^ minutes? minutes? | Mnxite? | /minute? 



tit 



iftritfe a mathematical sentence for each part of Exercise 3 

5. What operation is indicated in -each mathematical sentence 
in*>Exerclses 2 a^^d 4? 

.6^ .a,- If Willie starts at A and 'crawls, less than one 

„ : _ . minute # on which sefflnent must he be? _ .1 _ _ 

b, "If Willie starts at A and crawls more than one. 
minute, ^ere will he be? | . . * 
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- Exercise <Sj6t go * 

Ji 3et RiSQie travels*. 600 miles an hoiu?.^ At that rat^, * 
how far 4oes, it travel in . 4 h<»ir8? in 3 ' hour?? ' in 
hours? in - 1^ Hours? 1 hour? ^ *hour? hour? 
^ hour? ^ hour? ' ; • * < 

Record these fattts in the table below. 



V JET PLANE 



Niomber of Ho-urs 


Nmber Qf Miles 
per Hour. 


Total* N\xmteer of 
Mj^reB Traveled - 




/ '690 


4 k 600 « 2hOQ ^ 


3 . - 


600 




* » 


I 600 . 

... I. . „ .. / 




* ' 


?600. 




/ 1 -^^^ 


- 600 , . 




4V 3 
^ IT 


600 




— 


600 . 




•"■ 

1 


600 




1 







What* operation did you use to answer each part of 
Exercise 1? * ^ ^ ^ 

\ ■ ' • ■ ., . 

suppose the Scouts hike 3 miles an hour. At tHat rate, 
how far do they walk 'in ^ ho\j^s? In 3 hours? Make a 
table like the. one above . Use the ^ame numbers of hoursir 



A fast, live% turtgie walks ^ ^ mile an hour. ^ Make a table 
/ like the one aboi^e 'for the tui^le. What operation do .you 
• \. lise to find ^is distances? * * • . 

toe your tables, for, Ej^cises 1, 3, and 4^ to answer, these 

. questions. ^ - ' 

- ^ * ■ . ■ • - . , ' ■ ' ■ - 

■5. Make tijese sentences true by putting <, or = In the 

'blank. " . ^ 

Plane ' Scouts Turtle 

- a. 4 X 6oo 6oo 4 .x 3 ; 3 > x -h 

. - b. *3 X 600 ; 6b0 3 x 3 ' 3 3 x i i 

- • c. soo ^ ; ■ 600 4^^ — ^xb*-^ 

d.- 1^ X 600 ^ 600 4^x,3 • 3 ' ij X ^ 

1 x 600 __ 600 1 x 3 __.3 1 x i* ^ 3. 



T ^ 600__ 600 I X 3 3 ^ X ^ . • I 

.. 8- 'I ^ _6oo I x-3,.^ .3 I 

h: ^ X 600 600 I X 3 3 i X ^ ^ 

^ ]S X ^0 _ 600 ^ X 3 3 ^ 1 

co^V^ 3ji Exejjcise 5 about the jet plane. 



a. What faptor Is shown in each ijroduct expression? 

^ ' '\' . ■ ■ ' •' 

b. In which iines of. the table ik- the product greater than 

this factoi*? equal to this factorf less than this 
,. factor? ' ■ •' '■ J ■■' 

' llow do you expliftin, youi» Wseajvation in ' b ? 



l.ook at the coivinn in Exercise* 5 about the Scouts, 
a/ ^at factd^^is ^shown i^ ^ 

b. In which lines of the table is the product greater 
th&n this factor? equal to this factor?, less than, 
this factor? ' . ■ 

c. How <ao you explain your observation In b,? 

Answer * the qviestioni3 in Exercise 6, using the turtle 
column. 

Examine your ansvrerS for Exercises 6, 7, and 8. J 
Pill in «, < to make the sentences true. Put the 
same symbol in both blanks of each sentence. 

a. When one factor in a product expression ^ij the 
prqduct ^ the other* factor. . 

b. Vihen one factor in a product expression . 1, the. 
product _ .1 other factor. / / 

c. When one factor in a product expression 1, the 
product the other factor. 



A NEW PROPERTY OP RATIW^ NUMBERS:"' RECIPROCAL PROPERTY ^ ' 

, V ."^*"^ ^^a* some propeWies^'^of whole" 'niiibers ar^-, J 

^ also .properties of ^atiojaaa-iffi io youvthink 't^hat' rational 
) .numbers may have some- properties which whole niiinhers do not have 



. "4 . Exploration. 

1. Find r in each sentence. ' ' 



« 7 . • ^ 10^ 9. - '^'T'^Tfe 

2. What do notice about the product in each "part of ' 
Exercise 1,? . .# 



> 



3., mte the two factgrs Exercise l-a. .What do you notice 
a,bout them? - ^ « 

Do you notice the same thing about the factors in 
Exercise i-b through l-f^ 

Find the rational number n which maices ^ch sentence true • 
\5« ^ X n 2st 1 



♦ 3 



6. n X 3=^ 1 

^ Is called the reca|)rooal of ^ 
5 la the reciprocal of . |.. 



8. n X 3= 1 



What is the product when a jwmber* is multiplied by, its 

Find n in each sentience: • . . . 

K * ' 7 ■" 13 0 

a. '31 « 0 X § c. n = ^ X 0 .. e. IH^ ^ 



to. h = |xf ^^ = §x| ^- '^"^^S 

What property of multiplication of rational nwm&etj's doea(i 
Exerpise 10 illustratif ^ . ; 

If possible, find a rational number n which makes each 
sentence true: ^ ^ 



a. S X n = 0 , " c. n X 0 = 1 



0 

5t = ,l> * » d. 0 X n = 0 • 



b, . n, X ^ = .1 

Is there a rational number which does not have .a reciprocal? 
Is there more Ahaji. one such rational number? « > 

Can we statje this property for rational numbers ? For 
every rational number p if a is not 0, and b is 
not 0* f >^ 5; = ^ * . , , ' 



^ould J;he property in^ Exercise 14 be stated this way? 
Every rational tiumber except O has a reciprod&l. 



Think of the set of Tidiole numbara," Can you find a vfiiole 
number n such that ^ 
a. 5 X n « 1 ? b< n X 8 « 1 ? . • . . 



3)oea the set 'of whole numbers have the reciprocal proper-^ ■ 
'stated in" Exercise 15? , , . , f 



18. Find a rational nymBer n such that* the sehtence in 

Exercise' l6a is true. Do the same for tfie pntence in / 
Exercise i6to. 

. 19. r.Do you, see an easy way to find the reciprocal of a rational 
number? * . ' ■ 

20. The measxM?e of a rectangular ^region is 1. Find the 

measure of a- side, if the measiire of the other side is: 

/ .f" c. ^* li* 

^ . .d.^ l| f. 0.25 » 

^ l^h^. product of t wo rational nijm'bers Is 1, ^ 
gagjl. lagSfeer lg_ the recli^rocal of the other . 

©cerclse Set^ 21* 



1. ' Mr. Brown bought 6.1 gallons of , gas on Saturday; and 7.9 * 
gallons on Sunday. How many gallons of gas did Mr. Brown 
buy on lihe two days, together? ^ ^ ' 

Qiie Jet averaged 659.^9 miles per hour on its test flight. 
, Another Jet averaged 701.I miJLes per hour. How much 
greater was the" average speed t)f the seWnd. plane? * * 

3, If the average rainfall in aetata is 2.7 Inches per 
' ; . wh®:* , wil^ , total rainfall for the year ? 



4. What is the area of a rectangular room v^pse sides are \.2^ 
; . feet and ■ 



Jim Is Inches ^tall. Sally is inches tall. ^ 

How much taller is Jim than Sally? ; 

A recipe c'al^ed for 1^ cijp's oatmeal, and 1- cwps flour 
and 1^ o\;^a raisins. How many cups of dry ir^edienta 
were called for in the recipe? 

Joel has planted ^ of his garden in vegetal^les, ^ , of 
this section is planted in tomatoes. Vftiat part of the 
whole g€irden is planted in tomatoes? 

If 1' day is i of a week, 'vfliat paj?t of the week is 12 
houTjaS.. • '. ^ 

1 «? 

Allen drinks 1^ cups of milk three, times a d^. How ^ 
aaany cups of milk does hfe drink in one week? 

Eddie «s ho\;use is ^ mile from, school. How far does he 
walk each day if he makes two round trips? How far does 
he walk each week? 

For the s\jmmer. Rick and Sam cut lawns for the neighbors. 
Together they charged v 3 dollars in hour. They worked 
7^ hours each day. How much did they earn in one day? 
in one weelc (5 days)? 

Bill is 2^ yearst older than Bob. Bob is^ 3|r years 

n ■ ' 

older than Jack. How much older is Bill than Jack? 

The measwements of the sides of a rectangular sheei of 
raetalj^ are If. 2 inches* and '9.8 inches. /What is the 
area of the shSeet in square inches? 



California had 3.6 inches of rain January, 5. 1 inches^ 
,in Jfebruary, 5.8 inches' in March, and 4,4 inches in 
april. The' total amount for the year was 23.0 inches. 
HOW much rain fefl during the other ei^ht months? 



Ito's. Jackson ba^ed ^ dpzen cookies.' For lunch Helenj^ ' 
ate -^ dozen, Janet ate | dozen, I>otty ate | dozen, 
and Ellen ate ^ dozen.' How^many dozen cookies were - ' 
left> 



COMPUTINO PRO©IJ<M»S OP RATIONAL NT3MBERS USING DEC ' v 

. ■ Escploratlon . ' 

(Extending Decimal Notation) 

1. You know that V^5. 687 means ' 

' * (4 X 10) + (5 X 1) 4 (6 X ^) + (8 X 3;^) + a ^'w3Q) 

Suppose you see the numeral 45.6872. What nmber does - 
the digit 2 represent? What> should be the place-value 
name? In the decimal system of numeration, the value of 
. each place is the value of the place on its left. For 
example,^ . » " * c 



- 0.1 : 
. 0.01 ^.j^x^.*' m 
0.001 =» ^ X " i;^' 



So the value of the next place is ^ x XJOT'. IO,W* 

*' - ' . " * ' \ •■ ^ 1' 

' The digit 2 ih the numeral above represents 2 x 

- . ^ • . / ' 

or 2 ten- thousandths. t. 

• • « 

2. Suppose the numeral is 45.68723. "What number does the 3 
represent? What should be th% place-value name? . , 



Does, the chart below agree with yow answer? 



2 » » to £ ^ B ^ 



° £ 5 i I s 1 I ■§ s 
. • 3 1 = § f s si I i i i 

, - ■ * 5 . 6 8 7 )3 J _ 

, Exercise getr ^ 

E«>r^83 the meaning of the r«^ral- 97.0*682 In expanded 
notation. \ ' * < 

Or^ck wrote his answer this way? - * 

X9 X 10) . (7 X I) . (0 X ^) . (4 X j^) . (6 x-j^) . 

Bill wrote this: 

(9 X 10) {7 X 1) <{0-x ^) V (4 x>i«.) 4 (exJL^ ^ 
Whose ^swer wias correct? 

Show 1*at 0.2761 = j|Z^ by firoi writing 0.27a_to 

esqpanaed hotation; ~" : " 



4 



4» , Writ© the decimal ^name for 
^ 'a. 23^ thouaanclths , • 

.b. ^ 17 ten-thousanclths 
^> * « c, 3i|.6, hxjnclred-thouBandths 

5. write the fraction form for ' . , 

. a. 0.2567 * . ' • ' 

b. ' 0.01682 

c. 32.5678 ; ► . 

6. Suppose you wanted to separate a unit square reg|.on J-nto 
square regions to show ten-thousandths. How maiiy conjjruent 
segments should you make on each side of the square? 

' . Exploration ^ , 

" ' you know that you <^n multiply rational, numbers with 

decimal nam^s by thir^lng^bput their fraction ilmes. ts there 

another way? • ; • 

Consider the product 4.53 >^ 0*007 

c. So, 4.53 X 0.007. « ( %3 X ^> X (7 X 
^' V * Jk- I 453 X .<- ^ X 7) X 



0 10 \ 



, . « (^53 X 7; X --.4 

, * 16^ X 10^ 

^* \ \ '» 3171 X 

, , _ 3071 . ■ ^^,1 ■ * . 

, ^ ' " 160, W = Q- Q3171 



A, 



Explain line a and line b. 

What property of Rational numbers ' is- us^d 1^ line d ? in 
line e ? in line f ? " ' * . 

What, is d9«(g^ in-line g ? 

What law of exponents is used in line h •> ' 

How is the > 100,050 obtained in line iV 
Unea- f and g show that yb« can find the product of two 
rational numbers named by deolBals by a) ..ultlplytng as 
though- they were whole numbers and b) placing a decimal 
point to indicate the correct .plaie value. ' ' 

. The f^t step is familiar. How can you tell where the . 
decimal point should be^ Look at line k belOw. * ' - ^ ' • 
Ic. 4.53 X 0,007 « (453 x x (7 x • 

10 10^' 

' r * (453 X 7) X (JL) : " 

.=J^p3i^__ *^ 



Do you see an easy way to tell what each exponent should be? 
ffs the^ an e^y „ay to decide how many digits m the 
product- there Should be to the right of tie decimal point? , 



6, Write these products as shown in l^J^®, 

: b. 0.513 x 9.2 ' ' ' d. , 6.2 X i.oii9 ■ . 

Since you find the ptoduct by first multiplyirig aa with 
whole numbers, it is convenient to arrange your work in 
' vertical f oroj and record ypur thinking like this: 

' * 10'^ . 

6.2 62 X.-jjj 



' 2 .0 9 -8 

6.5 0 3 8 65038 x — 



10 

H Exercise S€? t 23 
Use the vertical form as shown to find r.^ 
i: r = 3.25 X 0,0V • : 6. r = 0.96 x 7.7 . 

2. r « 6.17 X 0.29 7. . r = 0.l8 x 0.t)56 

3. r 0.048 ?<.1."h6 . 8. r> 3.68 x 1.42 
4,. r= 3.1 'x 0.307 '\ ' 9-' ^ = 19.03x 8.5 
5. ' r =58 X 7.23 ' > 



m. 



RATIONAL NUMBERS WITH DECIMAL NAMES \ v > 

yQu^kno.w.-that t^.e decimal name for a.n^^^^ 
, -easily ir the fraction name haa deno^^mator 10, ' lo^ lo^ etc 
M.at about n^Mbers whose fra,ctlon namea have oth^r denominators 
can you name the n^ber ^ by. a fraction with , denominator lo/ 

or 100, -or 1000? Since I ^ Jl. 1 « 

^115^' T 0.25 name the same 

number, '* . 

^ * . ' -Exercise Set 24 * 



1 « If possi^a, for these numbers f a^d fraction names with 
Whole number numerators and with denominator ,10, loO, 
1000, or 10,0Q0. 



a. 


3 


.b. 




\ 




c» 






'd. 


' 3 

5*. 


e. 


1 

15* 



7 



f. E. • - ' ' ■• ^ 



h. 



t 4 3* 
1. 



.you should have fowid ft-aotlpn names wltti *ole number 
- numeratora ^ all but three of the numbers In acerolse ~ 1. 
ExRlaln why^u could not find fraction names with *ole 

prime factorlmion of lo, ioo. 1000. and 10.000. 'mM ' 
the prime factori^atlon of the denominators of the f,«ctions 
for the three numbers,)- 



123. 



erJc- 



J 32 




3, Wte decimal naiaes fdi* the other seven number?. . 

4, Txi ioyxc answers for Exercise 1, v^ich fractions have the 
^ aarae denominator? , . ^ ^ - 



ERIC 



■I 



I 



BSMG THE DISUOBOTIVE PROPERTY .- 

Xou have fomd products of rational numbers by using their 
fraction names, . 



First 'vretjy; 

Since 5^ = 5 + yt^^ could also use the distributive property, 

* (6 X 5) + (6 X |-) . 

^ ^ 30 3 
. 6 X 5| = 33 



You ^can ' Illustrate the second way by using rectangular 
^regions. •> • • 



6 







1 1 . 
"1 

• ; I 

1 
1 

. 1 • 


ft 


6x5 


1 






1 
1 
1 
\ 
1 
1 






1 

\ 



1 
1 

1 



6 < 



ERIC 
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Ejcercise Set g5 . ' 

Fin^l n by using the distributive property. Write each 
product In slniplest form. 



a. n = 8 X s| : d.: ^ n = 12| x 24 



b. n = 5|- X 7 e. n = 6| x 30 

n = 4 X 1^ f . n 14 x 9| 



V 



Draw a rectangular regioh and' separate i* to illustrate one 
of the products in Exercise 1 . ^ " . . . 

If > • ^ 

Find the products in Exercise 1^ by using ^ x f ^ ^ ' 
Write the simplest pame for each product, liihich way is 
easier? \ ^ 



» ^ 
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ESTIMATING jPRODUCTS - . " * " 

• « * 

^ When- you are multiplying rational numbers, "it is a good 
idea t<i estimate the produet first. ' « ' 
ConsjLder the • product > 

2f x^. How large should the product be? . 



4> 2 



8|. >^8 



^ 3 1 

so B^) > (2 X 8). . The product must be greater than 16. 



• 3 1 * ■ ' 
So 2J X 8^ is between l6 and 27. 



I 




0 0 



^ in the drawing, the unit square region and the 2|. by 8| 
region are in dark lines, : . . 

• N&ne the S by 8 region. °. ' 

f - * to* * 

: mae the.. 3 ^y 9 region, ^ i ^ . 



V 



4^ - 



.Exercise Set 26 ^ 



' Which of the iBui^wers toeiow JnajJl^'be right? \toich ones must 
be wrong? Answer by finding* t\fo whole numbers between which 
the product must be, * . ^ 

1. 4 ^ 5§ « 2<^ '^v 4 X 5280 = 15,840 " 

. . ■ ~ ■ ■ • ' • ■ • ■ . • * . 

3. "5| + H=3s|-' • , "'6.: -.a^U&^^eg^ 

Between vfliat two wJjole nwmtoei'S must each am or product be? 



4 

7. 




12. 

A- 




0 8. 




,13. 


^^^^^ 






14. „ 




10. * 




15. 




11. 


56.7 + 38.5* 


If- 


7.28. X 0.34 


17. 


Wilch can you estimate mpre 


closely by the .method 



-de^aejp^bedt the awn of tynmambera .0^ 1?he prgduct of the_„ 
asone two.n'uraber^? , ' ./ yf /* • ^* !, 



\ 



■ ^ , * Exerclae Set 2J' 

Below^are three unit' squltres/ 'Each is separated into 
sia^lw cpngruenj?, squares, and the border squares are 



Shaded. 




B 



m 










































J*''!'' 


m 







V 



a, What is the, measure of a side of the unshadei^ square 
• region of eacii? 

b, ^ What 13 t;he measure of the unshaded square region of 

each? , 

' *' . ■ • ■ ■ ' ' <^ ■ . 

c, What is the measxn»e of 'the shaded region of each? 

O^e sides of m unit^ squares in E^^^^ 1 ' are separated 
into -3 .congruent parts, 4 congruent parts /aad 5 
congruent pa^^ts. J^aw another unit squarej s^^^ ' 
Sides into 6 congruent parts. Separate the u^t sgware 
•rogion into small^ square- regions, and shade the border 
region. ' ' / ' ' « * ^ f 

tosW questions . a. b. o. from Exercise - l ab<«t 
yw wnlt Bouare. , • " " . 



A tile floor, pictured to the 
right, is made of tile o^ the 
two sizes shpwn. The meas\are ' 
of tile D is 1 and tile . E 
is""^. ■ 



D ^ 



□ 



Floor 



a. 



What is the measure of" the part of the floor covered 
with small tile? ^ , 

Whati is the measxjre of the part of the floor covered 
with the large tile? , 

\ 



What is th« measure of the floor? 
The square pattern to the 



right was iobiAb by fitting 
together V blac^ and j*hite 
square tile. "Che:; pattern 
has been used by artists 
for many years. 

a. If the measure of the _ 
"^^ole region is 1, what 
is the measure of each 

tile? ^ 

i 

b. .What is the measure of the 

c. , What is the measure of the 
' d, '"^alr la the meafft^ of idle 

































§ 












t 










4 














% 










f, 























white outer border? 
white inner border? 
blacks outer boarder ? 
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Belbware two arrangem^ta of 15 sixaarea. On the' left, 
they are arranged in a rectangle; ,on the- right, they are 
arranged in four squares; , 



R • 



H 



a. If the raeas^ure of the . rectangular region ii .1, what 
is the measure of each square region? 

b, . If the measure of the square regi6n H is " 1, what 

is the measure of the rectangular- region? 
6. ' If the measure of» square region G is 1, what is 
r the measure of the rectahgular region? * ! 



Write ea<Jh of the following' in itwrsimglest form: 



d. 



64 



b. 



c. 



irl 



f. 



. 1 



i* 



16 
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Kxerclse Set 28 



Supply the missing nume jpators : 



b. ^ = % 

Ccanplete the chart below: 



16" 



3 



Rectarigie 


^ Measlirement of ' 
Adjacent Sides 


Perimeter 


Area 

of ; 
^ejzjlona 




will ft. by ^ ft. ^ * 


• 




B 


n::; : ■■ • 

12.75 ^t;. by 18.18 ft. 








9 ft, by^ ^ ft. 







a. How much gPfeater is the measure of rectangular region 
• A than C ? 

b. How much greater is the measure of rectangular region 
B than C ? • 

How much less is the measure of the perimeter of A 



than C ? • 
d. How rautfh less is* the measure of the perimeter of C 

than B ? 



ibrrsajge— from-le^ast -to^ greatjest*: — ^- 



^. Arrange from least to greatest: 

0.5; 0.49; 1.8; 7.09; 0, COL; 5^ 



5. Subtract: 
' a. 4 

5I 



293- 



e. 9<^ * 



4^ - . 



a. 



ii 



74| 



65 



6. Find the simplest fraction 
a. 





1 

? 


7 X 


4 


.4 


4 







7. ' Ada: 



name for: 

a. 



4 
4 



e* 
f. 



l|x4 



|x 
4|> 



10 



e. 



47I 



b. 



4 



34| 
45| 



69| 
.^4 
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Exercise Set 29 * 

!♦ Name tti% followliig numbers by fractions: 

a. 0.7 c. 2.57 e. 0.072 

, b. 0,04 3.6 f. 1.^5 

■ ■ • • , > , ^ 

2» ■ Name"** the following numbers by decimals: 



3, Find n. " 

a. 7,29 + 0.7 « n c. 0.37 + 0.8973 « n. 

b. 31 + 2.59 = n ' d. 5.235^ ^ + 6.25 = n 

4, Find n, " 



a. 



0.90- 0.4 =:n c. 4.205 - 1.74\6 » n 

6.7 - 4.25 = n . d. 47 - O.478 = n 



b. 

5. a, 0.3 X 0.4 » n , d. 48.8 x O.56 « n ' 



b. 



7.03 X 0.9 = n e. 0.94 x 6.8 = n 



c. 0.78 X 0*5 « n * ' 3..42 x 8.6 n 



13-4 



\ V ^eyclae Set 30 



I. 



^m^n the sm^th fmlly left on their vacatlonl the 'speedometer 
read 19,688. 6 miles. When, they returned, it read .22,405:3. 
Hov Kiaror miles had the iSmiths traveled? ' 



\ 



^. Mrs, Williams boiagh^t four pieces of .steak weighing 4.7 
' pounds, 5.2 pounds, 5,3 pounds,"and 3».8 pounds., At 
; W; Per-poiind, how much Will the four piec^en no.i.^^ 

Jackts mother bought hls^ fall clothes oh^e; Shoes 
originally priced $7.89 were marked "^1 off . ^ A suit/" 
originally priced 115.96 was marked ^ ^off. a col 
originally priced $19.98 wa^markfe^ of f .^v How much 
money did Jack»s mother save' ' " • ' . . • 

When Mark pulled his lobster traps, he^had 9 :i.obste?.s ' 
each weighing ^ pounds, 13 lobsters each .welghJtag i| 
pounds, and 8 3^bateFrs each weighing /^l| pounds. How 
»any pounds of lobster da4 he pull? ' 



V 



^I*^e ^«?ard«^, house 1^ 42.8 feet by 68,5 feet^ melr land 
'is 105.5 feet by, '236.2 feet,. How many square.feet of 
land dd they^Jaav e s urrounding ^leir houfle? ~~ ~ 



One d^, Helen and Rosemary we each glven^^ a guinea pig. 
Ifclen»s guinea pig weighed ^ ^ pounds and. gained O.gr 



pounds, but at?e more; and gained .o.<^ pound| each day. 
^ • Whose, guinea .Pig was the heaviir a week later? How «uch 
heavier? * 



% ma qk^*^in^;test, Dan stayetJjander water 2^3 times as 
long as Charlie^: Charlie stained under water 19.8 seconds ^ 
Ho><;iteis -did 'Dan. stsa^ under water? 

8. Baeea are sdraetijne^ jjjeasured m meters. • A meter is 1/.094 
ystrds* Is/ the difference in yards between a 50 
meter jpace and aSi^bo' raster race? 

9. Paul-weighs ' '40 -pounds. .-Jerry, weighs ij. tdmes a^ muph . 
as Paul'. I«4ce weighs l| times as much as Jerry. l«w . 

• much do Jerry and Mike each wei;^? \ ' ' 

10. Ethel laices to collect colored rocks for her -rock garden, . 
* . but she can carry oi^y l8 pounds of rock in her basket. 
. If she puts in more, the basket will break. > She puts slx-^ 
colored rocks in her basket. The first weighs 3.4 pounds, 
the next three' weigh 3.1 .pounds apiece, and the last two 
rocks weigh 2.6 pounds apiece. Will she .break her 
basket? Ejcplain. 



\ 



1^ 



I. 
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CHAP!EER 3 - ' ^ ; ; 

ISOSCELES HilANQJLES ' V . 

• • Exploration 

_ »»t do », o«ll . tmngle wwoh ha. «V lea«t two oongruent 

.W.at you h«v, a„„^^ ^^^^ ^ ^ 

abl. to giy^ them their correct na»e--t.o>oeles trlangiee. 

i;. Make « ™>del oT a triangle ueing the stripe V fasteneroj 
For two aides, choose two -strips of the sa»e length, the ■ 
longest ones you have, por the third side, choose a " 
strip about, half as long as the others you used. 

Beoall that a tnangXe with at l*a»t two ooiigruant aidea la 
, ■ <^all«d an laoaoftles ' triAtt^yi**- . • 

- 2, .Draw an leoaceies trlan^e-a^ which the congruent alOea 
jf:. ;. . are,, each, two inches long and the third side is three " 
< inches long. Do you need* to use your compass? ' .. ^ 

/. ■. " , ■ ' , '■ ■ ■ ■• • ' • • •• " . 

a. Which of these are iaosceles tViangles? ."How did'yi^u 
decide?" *» ' . 

■y ' f/ — ^"^'^ ^ — ~~~ — : ' "T-^' — ~ — : .• . 



use your compass and straighted^s 
in the figure, place , 
tlve le^teTS B and C , 
at the intersection of- 
the arc and* rays . VJhat 
segments are congruent? 
Does this figure suggest 
a method for malcing an 
isoscf les. triangle? 



^ercise Set 

Tjse the* method of Explorati6n 
Exercise to aravj an isosceles 
triangle,, starting with a 
figure liKe this. Ho\'J*inany 
such triangles could you draw? 



I Draw a line tf4?gmftnt congruent to JSv- Name your line 
^aegrient, TO, How majoy i80Bcel»s triiiigles can you make 
on If it is/not one of the' con'gruent sidea? 
»raw several of tHem. Vat all' these trian.glea lie on ' 
the sainei side of V ^ ?^ , ? 



Can you see any ^^xaiRp],es of isoseeles tkangles in our ' 
room? : pould yo^ by drawing -one line on the door, show an 
isosceles triangle? '.bo you see any ot^'her ways; .of making 
isosceles tri^gles in our>oom by drawing Jusi.one line? 



;e m;.^ m, 

AS, you go home tohight Ibok closely at things around you to 
see if you can find any exarnples of isosceles. triangles. 
Ydu way f inH some good examples in your neighborhood, at 
the dinner table, or even in your car.* 'riost magaElnes have 
some good pictures of 'isosceles triangles, in them, tdb. ' 



BRApifWIS!ra3RS V 

5. Draw two line segments of different lengt?hs. Name one of 
them 1j? and the other one Now draw an isosceles 
triangle with two sides congruent to W third 

. side congruent to W. is it easier if you draw the • , 
"third side first?. Did yo\j have any trouble drawing the ^ 
isosceles triangle? ^ " 

6. See if you can stump your teachei*. Ask her to work 
problem 5 after you have marked IP and 135 for her, 
^e sure to choose lengths so that ah^ cannot draw the 
i'sosceles triangle. How did you do this? 




4 » 



03? AN ISOSCtaS TRIANOLE ' 



^' \ J ,* ' .Exploration ' ' 

^. , ^ ^ You have dotte mapy. -things with isosceles triau|ies;, 
L8t »8 look at them even onore ^closely^ 

^ a."* Draw an. isosceles triangle with the congruent si^es 
. ; 6 inches lon^. Make the' third kde any length *yoii, 
- - choose. V. ^ Do y^u have to be careful 

of the length you cjioose? 
Could you choose 12 

inches for the lengt"h/of ' * 

the third side? Why?' Couid you choose a length 0 
greater t^ ' IS inches for the length of the , ' 
thiijd side? Why?* / . * . ' , 

; S. 'cut <^H; .your isosceles ^r^angle with its interior! 
iabel the vertices so. that M ^ W. ^ow fold it'- 
: through ^ih* B, BO that side W f its on Vide 1 M. 




These sketches show 




^ Where did vert^ C fall? j^s congruent to , 
you la&dfr the-i«oaeea«B~triangXe"carjefully7^~y^ 
/C should fit exactly over so that- ^C ^^A, [ 



'U. construct a triangle BEFs. with T3E^ IS. Trace'" • ^ 
ADEF. on a «heet 6f - thin" paper, ^nd label the vertices 
Tarn th^ sheet oyer and place \ 

vertex D on F, " ' 

' . '.vertex E on^E, ^ , . 

• \ vertex P 'on D. » ^ «^ 

Is ADEP = APED? If so,^ which angles are cong3?uent?^ 



• 5. * We cail /D the angle oggosite W' since* W Joins 
, points on the sides of £:>.^ In a similar- Mariner, . 
' we call^ /E " the \i<gle oppdsit^e 'Wi and ^P 'the 

angle opposite" 1^. ' 

• * ■ • ' ' - " ' . ■ ; 

, 6. In, isosceles AEEP, wfeioh are the congruent sides?- 

Are the congruent. angles opposite, the congruent sides? 

7. Can you finish .this sentence? v 



it s^ems to he true that if two sides of a "triangle 
are. •GOngj:^ient, then the angles * : . 



Su»tma3*y 



• \c In each isosceles triangle with which you worked you > , 
found at least .two congruent angles. Every isosceles " triangle 
>to^s «it least two Wginient sides and at least two congrueat 
angles, and^the congruent an&Les are opposite the congjnient ^ 



- Exercise Set.g 

,1. In this dra\*ing,. M 

and 'KBy what kind 
of tr^sjtogieg ;are A ABC; 



■ and - A, ADC? 



if'-- 



Which angle ^has the greater 
measure, /bac or ' ^W? 




2. Haw many" triangles can^>you 
fJLnd in thi6 drawing? 

;»and 7De = what kind of 



X 



triangle are, they? . 



ipCA ^ /pAT>, are all i^our 
angles <4wgruent? 
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Bob's 
' House, 



8 



-4s 

School 



This* drawing shows the location 

of lyjm's house, Bob»s house and 

their school. Bob and Tom 

live the same distance fi^m 

school, "Why is Ijhe angle 5it ^' 

Tom's 

Tom's house congruent to the House 
<one at Bob's house? . 

"suggestions If Bob's house is directly north of the 
school and Tom»« house is directly west of -the school, 
what do you know aljput . ^TSB. 

In AABC, S tJB. Choose any way you want "to show 
that ^BAC = ^BCA. 
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EQUILA3!ERAL TOANQLES . " , 

♦ 

- \ / Exploration ' 

A triangle which has thrae aides oongruent 'to each other 
is oalled an equilateral trlan<^i1>. 

^. Jteke an eqailateral triangle by using strips. Choose any 
; strips you want, but you jnust t>e careful about one thing. 
What is it?^ • 



Exercise Set ^3 

l.^hich of these are pictures of equilateral triangles? 





2. 



Draw an equilateral triangle using your compass and 
straightedge. Use the length of IB as the length of a 



Side, 



-♦8 



5. Draw ^hree equilateral triangles. Make' the first one with 
Sides l| inches in length, the second with, sides . 2 1 

^:^^J-^^^^'^^^ wijth sides inches Jji .. 

length. . ■ ) • , ■ ■ 



Pigui^e ABCD is a squ"%3c»e. 
Vlhat do you know about the 
sides of a square? 



Name the congruent segments. • 



Trace figure ABCD on your 
paper. 




Draw an equilateral triani^Le, using as one side. 
Draw the triangle so that its Interior lies in the 
exterior of ABCD. 



Draw equilateral triangles on W, ^# and TCP so 
that the interior of fach triangle lies in the exterior 
of " ABCD. . ' • ' 



Is the triangle with sld^ congruent -to any of the" 



other triangles you have just marked? 
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5. Sow many equiJAtem triangles 

; can you draw which, have. a', vertex 

• at point A and anothe** vertex 

. at poin^ B? Draw them." ^ 



•8 



1/ 



6. HOW «any equilateral triangle, .with a side 2 inches long. 

can you draw whlci^ will have on^ vertex at point JB? 
^ How^«,any isosceles triahgles can you" di:aw wf^ch will . . " 
^ have a vertex^at point a >^jd a . vertex at i^lnt / B? 
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ANGLES OF AN EOOTUT^RJ^L TRrANGI£ - 

Exploration^ ♦ ' , 

r YOU know that an equilateral triangle has three congruent 

aides. Is there anything else that you think' might be true 
about it? 

,1. Draw an equilateral triangle which has a side ^ 

• ; ^inchi&Tbng. Name^it AABC, putting the letters on 

the interior like this: 
What niust be true about US, 
t and IS^? ' 

^ e. Since aB ~ 1^, what" can- you s^y about ^A and /C? 

., Since W s H,' what can you say about /k and £b? 
. ■ Now wh^at can you say abo^-^A* and ^C? 

5. CJut out .triangle ABC with its interior. Fold it 
through point B so that' W falls on M. Does 
fit exactly on ^A? Noj* open up^the figure^ 
I and fold it through point C so that W falls 
on I??. Does /B fit exactly on /A? Open the . 
figure and fold it through A, so falls on 

IS.' Does £C fit exactly on ^B? 



I, 



. Zeroise .^^1- JiL : ^ . • 

Oie your 3tnp« to «ace e^iiatem jrlWglo. ike 
another ec^Uatem triangle that U oo„«r«ent to the HrU 

label the «r,t triangle GHI and the aecona jm. 
can you place exactljf 'on aohI , 30 that vert^ j 

rans onve^fte. 0. K falla 4 H. and L faU^ on 
. ■ Are there other ways In which Am. win nt exactly on, ' 
that is, be congruent to ii^QHI? 

'ijaw an equilateral triangle with a ald-e whose length is ' . 
1^ ihohes. three angles congruent? 

5., I^w an equilateral triangle with a side «hose length is 
85 inches. Are the three angles congment? 

When you f o:|^ed your equilateral triangle, the / ' ^ 
^ploration,|he folda made lines -on i. as in the drawing. 
Notice tliat we have named t;>e-«ST^-A;^_ - -...^ ^ 

Name all of the .different 

• triangles you cap find in the 
figure. Name each triangle 
only once. Can you find 16 

. triangles? 



I 



W, and „c5. 
B 
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BRAINWISTER ' 

5. Draw an. equil^tteral. triangle «pc with a side of * 
length 3 Inches. Draw another . equilateral' triangle 
DEF. With a side 4^ inches long and 'another ' 
J. ' equilateral triangle with a side 5 inches long. Are 
these three triangles <iongruent? Are the angles . 
m all three equilateral triangles congruent? 



6. If" you drew an equilateral triangle with.sid^s 8, 

inches'long, w;>uld the angles be congruent tp those of. 
^^an equilateral .triangles with sides^ U inches long? 
* Viould you e^Epect this? 

BRAINTV/ISTER- / ^ . " ' , * 

. ,T. , can yoT^'draw an equilateral triangle with its angXes 
congruent to these three angles? ^ • , / 



Btvide the triangles beiow into four sets t ' 
set A - 2^'^a««le8. with^actly. t^^ 
5et B - Trianglea with, three, oongruent sides 
Set. C - m triangles not in Set A or Set B 



set D . All triangles with at le>t two^con^ruent sides 




. All. the tViangles in Set. a or in Set B are 



triangles .\ 
All the tri^angles in Set B are 
All the triples in 3et A ax^e 



^MMMNHMUm 



^ triangles, 
^.trianglea. 



om^^ck ,aay aJ»out the triangles In/set c? 



.set S . trt^e. «iW«aotay two- congruent sn^^s. 
(ir «<»a tojf ta»oe the aaglw on- 

. iWper to heljp, you*a,eida.) 
set P ,^;Trt4>8lei «f t^^ 

sot 0>,tea„gle8 Hith «, two angl,8 ooagivent.' ' 
set H . ■m.^^.v^ it i.^t t«o anglee obngruent 

Look at^' eight eeta you he^y, usted. WMoh ,ete 
exactly the aame aembers? A * * " 

«Moh Bete l„ Wclee l .jre ,„bsets „f other eete» 
What t» >he ^nterseotlon W seta A and B? ~ " 

What la the Intersection of sets 0 and B? 
What is the unlo^. of sets H and i;?? ^ 
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SCALENE TRIANQI4ES 



Exploration , 



' you know that in a triangle the angles opposite two 
. congruent sides' are . Ilso cOQ^h^ent . Wt do you think about ' 
' angles opposite sides of unequal length? ^ ' 




1. In ARST, IS = If* so which angles must he congruent? 

2 . "Which is longer, • ^ or "§7? 

3* What angle is opposite ' ; 

. What ans^-e 1« opposite » 

ijJhioh emif iias greater ineasure?. 



ERIC 



15* : ' " 




. 6. In mangle choose pair of oide. whloh are 

■ not congruent. . " 

7. nil whloh angle I3 opposite ^each of k sides you 

8. Sizes of the, two angles. - 

f 9. Ara^nge yow answers for Exercises, 6, 7, 8 like 

this:' • . , 

I. ^^^Serslde; .■ „ , " shorter side. 

Angle opposite longer side: 
Angle opposite shorter side; 
Larger angle :^ Smaller angle: 

. 10. la'the larger angle opposite the longer aide 'or .the^ 

; shor'^er side? " , . / - 
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11. f Are any twd sides of -A ABC congj^enf? What.i? this 
^ kind- pf triangle called? " ^ ' 



W. ^^-range the sides in, or^er of :i;ength. -Then naine the 



,/^ngle opposite each side. 



/ / 



Longest side:' 2. 
Neict longest side : 

Shortest side : _ 



Opposite angle: _ 
Opposite angle: _ 
Opposite aj^ e : 



.... - .J 

15, Compare the sizes 'of the angles; 



Largest size angle: 
liext.largelst angl^e: 
Spiallest' angle: 



11^ What 40 you notice' ahout youi- answers to Hjeroises 



12 and, 15? 



-.J 
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• * Exercise 5tet /> 

1. Draw a scalene triangle. Name it with letters . 

. ■ ^ ,2, Uat the sl^es in orae^feiEe from longesVto shortest!' 

:^6t the an^es in -order of si E^e from larges't to smallest". 

. % ^ ^ . ; \ ^ -J ■ ^ ~ 

^. Which length Side is Opposite .the largest angle? 
" . ' * • . • . ' ' ^ ■ -\ ■ ^ , ' ■ .* 

■ side is opposite the.^smallest angle? 



. 5.^:Can;.you make a triangle out of three 'silcks whose' lengths 
^ ,5^iiiches, 7 'inches, aLd 9 inches? If s6,- where. 

' .will the largest size angle be? V 

'♦.r ^^^f ^^"^ triangle 'can. you make out of.thrle sticks of 

; length, g inches, -8" inches/ and 6 inches? . Wiat. ^ ' 

. ,Qhbuld be true a,bout the s^zes of the angles of the' - ^ 

• . triangle? 



ANOLES OP A TRIANGLE . . ^ , ^ , . ' 

» Exploration * * - 

YOU have> learned how-i30 measure an angle wi^h your^ 
p2«o tractor. Now i*e will measure angles which air^e de.termlnea , 
by triangles. Suppose we wish to. measure the angles 'of APQR. 




1» where will you place the point V of youJi^ protractor 
to meeisure ^QPB? If Vow place the point; "iO^ 
protractor on P, "along which ray of i|«y the 
zeso xnsty of your protractor be placed? 

2. If you pl»oe the aero ray along fff, which Bide of 
should you extend, if neoeseary? - * 

A picture of the protractor place'd to measure 




What la th« »ea8\irr"(ln degreea) of /P?v 



3. 



No»r*piaoe the px»otraotor so the point v of yoxir 
pro.traotor is on p and the zero ray is on 7^. 
This is a picture the protractor in this 
position. 




Dr 



To fln^ the measure of /p, should you look at W or 
FfF?. Do you get the same rekdlng on the protractor for 
-the - n^p as before? \ ' 



\ ^ On i/hich vertex of APQR must ^e place point V of the 

protractor to measure ^PQR? Along' which sides of APQR 

may toe ^ero ray ojr the jiro tractor 'be placed? 

o 





Do you get the same measure, of both times? 
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5. Measure by placing the z'ero ray of the protractor 
along one of the rays of the an^e. Repeat by using the 
other ray of the* angle. Are the two measures the same? 

" • , Summary | v , _ 

To melsure an angle of a triangle, the point V of the 
protractor- must be placed on the vertex of the angle. VChe 
zero ray may be placed along either ray of the angle. The 
Bides of the triangle on which the rays of the angles lie may 
have to be extended. 
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Exercise Set J ' • | 

■ > * 

use your protractor 1!o measvire the 3 anglea of each triangle, 
caieck your measure (in degreea)*!^ each case by plaoing the 
zero-ray of the. protractor along the other i»ay of the angle. 

1. n^T = 



2. in^C = 




ERIC 
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SUM OP flEASURES OP ANGLES OP A TRIANGLE . 



1. 



Exploration 



2. 




D A • B 

If AD and AB aB,e on a line, then. In degrees, 
n^DAC + a^BAC « / ^ ' , and, Xrx octons (see Qri^e 5 text 
Chapter 6), n^DAC + n^BAC = 

Check with your protraotor, • 





If MPQ is a straight line, then, Iri degreed* 
m^MPS •»• .in^SPR i n^/RPQ = and in octons 

Cheek with^your protr^tor. 



i6a 



i70 



4' 



3. 




If, DCE. is a straight; Une, for Which three angles is 
^, theloum of the measvirw (in degrees) e3?acUy^l8o? "Check 
With yoxu:* protractoasj, ^ ^ . ' ^ . 



• X 




\ 



Use your protractoi^Vto ^ee-if the follWng statement 
/ seems reasonable • 
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Draw a triangle v^hose sides Kill have measures, in inches 
Of 3 J and 5* Cut it out with its interior^ Hold 

it like this: - 




Mark the midpoint of JS and the midpoint of HT* 
Fold A ABC* through the midpoints i B should fall On 
'KG, 




Then fold bo that C falls on point B, 




Then finally, A falls on B. 




Consplftl?d the matheroatlcail sentence 

«iM wi# . mmmm 




6. Ctit put any triangle wltjh its interior. . Label eacn "^$ie 
of the triangle, /Tear the model tike this', (keep all the 
parts) ; , . 



I 




:^ ■ ;> :ma^e'- the mdde^ ■ aVidVy*!? .so that /C 

^'.^'\ \ ■ '^^^-^^ ^ cbiiaaoi? yerte^,;| , si^df a*bftiinkf ' ' 



' and 



.slde>* 



♦ t ^ J. , , 



r 



.0. 



• Then place so that " and ' hav6 thf^Qa^^ 




■'I' ; 



• 1 . 



?; . . • ' . }ihsi% do' you;.o"bserve? 



..// 



.... I 



N 



8. 



In Exercise 5, ^A, ^ and were the three angles of 

* > * 

& tjriangle. In Exercise 6, and were the 

three angles of a triangle, . In each case what did yo\i| 



find to be the sui3\ of the^easures in degrees of the three 
angles of a triangle? 




V/hat do you think is the s\m of the measures of the three, 
angles of ACHI? . 

Use your protractor"^ to find the measures of the angles 



7 Add the measures. If your sum is not l8o, can you 
' acc^punt fp:c,this? 



t 




£xe3:»else Set 8 ^ , 

1. In each triangle below the sizes" of certain angles are 
^ shown. Find the size of each angle whose vertex is named 
with a letter. Sidesynarked || are congruent segments. 





c) ' 





2« 





45J/ 















B 



. degreea ) oJ^y ^DAC? 
What is n^CAB?, 
What Is iffi^DAB? 
IS in/DAC + in/CAB m/DAB? 
What Is the meas\ire of ^BCA? 
What is n^ACD? 
What is M^BCD? 
Is u^^A + n^ACD = m^BCD? 



Wiat is i^D? Wi^t is n^B? 
CoiBiplete the senl^nce : 




BAB + li^/B + ii\/BCD + n^D » ' . 

• • What , is the stjm of the 

me^ures of the three angles 
of A ABC? What is thfe sum 
of the laeasures of the three 
angles of A ADC? 



Complete the sentence i ^• 

What is the^a^jm of the measures of the 4 angles of the 
quadrilateral ABCD? • " 
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I'Jhat is XA^ B\m ot the 
me^sures^of the angles of 
^33P?;' vmat is the^ svun - of 
%->,_^"*the measure^ of tjbe angles of 
'a DE^? ' Wiat Is' the avtm of the 
measures of J;he angles of 
/quadrilaj;epal KE^Q? ' 




i 



How dQ ypti know? 



it 



I 



mi 




CompletjSe 'ihe mathematical .Sentence i 

ELint: How, many triangles < 

4haye been, made to fit in, the / 
' ■ ' . ' < 
interior of the figure ABODE? 

VJiiat is the STJim of the meafsures 




I; 



of the angles of the fi©ir^ | 
I' ' ABCDEP?. , "/ 
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8» Vlhat is the Qxm of the measures of th| anjgles of a polygon' 
of 7 sides? • * 

9. What Is the sum of the measures of the angles of a polygon' 
of 202 sides? 



10. Name some numbers which are the sum of the measures (in 
degrees) of the angles of a polygon. 
Name the six smallest such numbers. " - 



11. Draw a polygon with more than 4 sides. Mark a point' in. 
its interior. Name thi^point, ' C^. liraw line segments 
from C to each vertex of the MdCygon. In the interior 
of the polygon draw a small c3/rcla using as a center. 
FFom your drawing tell why ^tlfe sum of the measures (in 
degrees )'*of the angles of a polygon is (n - 2) x l8o 

or n'x l8p - 36o. ? * . . * , 

12. could the sum of the measures (in degrees) of the angles 
of a polygon be 250? Why? ' » . • 



12L. Could the sum of the m!eas\irej^(in degrees) of the angles 
of a polygon be Ij^O? W^? . ; 




1?0 
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ilBASURE^^ 0\}m<E^'(^ SPECIAL TRIAN^3?S"%*. 




tit 



. \ , , * . * . - 

• » ^^®u We .at^idled .angle ,47elatloo^ * 
triangles, * . - \ . " \ 



^1.* Use your compass to draw an ^^sosceles triangle,, with • 
the length of each of the pongruent sidejs the same 
. • , 'as the. length of M, How many such triangles can 
by drawn? - * • • . 

Measure the angles. What* Seems to be true about the 



angles of an isosceles' triangle? 



" ^^^f^^^ X^^^ classmates find that, the congruent 

-.anglefs of Jiis, isosceles 'triangle had the' isame measure? 
^Tf trte ^swer^is • "^^^^^^ 
* for thl&? 



.What did you learn about tbe angles o:^an equilateral 

"^trian^le? How should their measures; compare? • Use 
t" • ^ * * 

your conipass to draw an ^equilateral triangle . Choose 

any convenient length as the length of ^a* side. 

- v., -,■ , • . " / . ■ . • ' ' 

Measure the angles. Ho\v do the measul^es Compare? 




Howmany different equilateral triangles were made in 
anawer/.tp question 5? How did "the measures, of the 
afigles of your' triangle compare with the measures of 

.... ' ' ■ ' ■ " ; 
the angles of the triangles ^f your classmates?. 



vmat number is ■ the measure, in degrees,, of every angle 
Of an egullateral triangle.? Using only compass and 
^ .straichtedige/.draw an angle whose measure liji degrees 
Is 60. Did you -draw an equilateral triangle? ma 
your drav/lng look ilke this? ' ^ 




was it necessary to draw cS to complete the triangle 
in ord^r to -draw an angle V;Jjose measure is • 6q? * 
Check your construction with yoixr protraotor. » 



Sunjnary - 



Angles opposite congruent sides of an Isosceles triangle 
have the same measurer * ^ * 

. ' ' Slxt^f is.the measure In degrees of each angle of any 
equilateral triangle. • • ' . • 



173 



EScertflse Set 9 



in the figure below, APQR Is-isosceles with . = 

, , < Use your protractor to find 
m/P. What do you expect, * 
ror the n^R? Ghecic your 
.answer by using the jjro tractor. 




A triangl^i^whoee angles have ijieaauj^es (l,n degrees) of 45, 
■>5, and'' 9p * Is.x)^ special inljerest because* thew ure so 



many examples of It in your' surroundings. What examples of/ 
right angl^ea can you see in your classroom? Be ready- to 
show how \to complete a .45?,/ ^^5^, 90**, triangle by drawing 
one s^gmei^t. . . ' ; - 




D • . 



In ACDE, cn3 = M. ■Wfiic|i 
angles have the* same* measure? 

use y<pr proljractor to <lnd 
J;he following measures. \ 

in/D « ' ' 

m/E 5= ' 
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. AMKL is an iscyaceles 
triangle. W'^KC. find 

V 



K 



How do these raeasuyes dompare Vflth those of Exercise 5? 
Are A cm and AMKL congruent? 



th^e 



Have you seen other examples of iriangl^s \which were not 
congr^nt, and whose angles have the sauie measure? Tell 
whether this statement is true or false: Two triangles 
■may hav^ three pairs^of corresponding angles with the ' 
same measures, and still not fee congruent. | 

How many triangles are 
th^ye in th4.s figure? 
One, of them Is an ' 
e^juila^^eral triangle . \ 
Whl<jh one?* Name 3> . " . 
angieci X'yrhose measure 

is 60". , 




J ' 



APGH is an ^qullateral triangle, 
and SI is dravm so that ^HEP 
is a right angle. Look at APEH. 
For '..'hlch angles do you know the , 
measures? • " J ' 

*Look at ^iEGH.* List the measures of the 3 angles of 




Are^ all trianglels Whose angles have measures of '3Q, $0, * 

90i ' congruent! . * ; , • ^ . ^ ' 

a' tr.istngle v/hose angle^^have measurep -30, 6o, and ^ 90^ 
is another trietngle of special interests Loojc around you 
^for models of right* 'angles* ^ Be re^dy^ to sh6w how to dra^/.a* 
30^ > 6o^> 90^ ^triangle by drav/ing one segment • ^ 



4 " I 
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Complete the following statement; 
(a^ The measure (li^ de^f^a) of any angle of an^equllate^^al 

tJ^langle is l " * . '\ 

-(b) Two triangles of apeolai Interest have angl*e meaaurea** 

(In degrees ) of , . and * , . . 



' Practice ExercUses * * 



-3. a7 ^3;x .3 * y- ' . ,7 92 *x 7.305 ^» y .. ' . 

fr''"' t>).l'l x2i^y V, . * "i^ s'x ,9= y , " V . 

^ d) . 6.3 v.>- y ^ J h) lO vi^ 8.34" . y • " 



■ ■••7 V 



r 
t 



i:-. • . *. . ' ■ ' ;, "177' * ' 
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a) 30 X ^tTS - y 

b) ,256 X 100 X 2 - ^ I 

c) (40 X 984) + (6 yr^sk) « T 

d) 17,000 X 875) + (200 x 875) + (5 x 875) 

e) ^ 106 X *»70 = y 

r)\ (300 x-9,160) V*(80 X 9,15P) » y 

g) HOO X (j600 i--52) -^y . . • 

h) .209 X 639 = y \ 

a) , (2,200 + 99)4.1i = y 

b) 69,360 4- y = 17 " ' ' 

c) 3,332 = y ' • 
cl) .'^,984 -r-56" ^ y 

e) 331,705 -r-y = W • • . 

r) (217,200 + 33,304) -r-724 = y, * * 

s) 50,5*»2 -4-o83' = y v 

h) 5'*6,98'»-=- e^S = y > 



= y 



a).;8|^7ft 



•V, 



a). 

-^)'~y 



3^ X y 



72 

-62 



'c ) 81 .4- 3*^ y 
d ) 60 - y +• 6^+4 



2 



512 

«4^ 



1-'21^ 
" 10^ 



: -I 



10^ 



* 

(56,100 -^:187) + <15, 718-^187} 1 .y 
c)*^ 58 x^t^ 273 = y ' . 



1^ 



10*= - 10* 

^1 7 - ^ 

\ \\ ■ ♦ * ' 

^) 10 X 7.936 « y 

g) ; 875 + 374 + 923 = y * •. 

b) 16,58 + 8.28 +. 787.54 + .56 I ^ 

c) 10-x 29.2 ^ y . ^ • ' ^ 
. <i} l| - li y 

e) a X # » y 

3 Xi 3 X 2,875 ^ }f • 
* * g) . 595,|6l -T y = 603^ 

"i) 32 X 2^ = y 



A 



I 



^•Bralntwisters """^ — ^ - * , >^ 

: r. What four consecuUye odd |ymber8, when added together, 
will equal 80? . , . 

-.|__^_,4^you find a«y two -pidme ^mters T.es1^^^^ lOO: who^e 
an' odd number? * 



/ 
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' , Review " ' 

. SET I 

■ I - : . ■ • ■ 

Part A \ 

1, Express. in exponent form. > 

~^'~"l6^'2~r " ' - -^ -.-4-) ;iOO X 1,000 - _ 

i») 7^'-.^7^ = ■ S) ^ X 32 ^ _ 

d) W-^o^ h) Jai - 3 - _ — : — ^ 

2. mnd the number that n represents. The first one is 
^ done for you . , " 

- a) I n ^. 10 d) 1.. , 

3 18 ■ 



Arrange according to value, putting the smallest first. .* 
Example a is done for you.* *^ 



l80 
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V. . What exponent does n v kand fpx, m 3^^ . . 9? You know that 
3 X 3 -9. Then 3^ .-9 ^na ^n . a/ Copy^the problems " 
and find for each. 



a) S''- 8-, n . 
*^ • * . — — p = 00 , n = 



f) 5'' = 625 



6^ « 216 , n ,g) in = 81 , n = ____ 

c) 3" - 2^3 , n^- _ . h) . 64 , n . 

^) ^:^,0^4 , n = _ gn ^ ^^^96 , n . _ . . 

5. Place parentheses In the, following to ™ak^ the sentences 
, . true. Example: 3 +^13 . 4 ^ ^,^3j . ^ ^ , 

■ «) 3H-1X3 = 9 e) 6-4+4= ■ 

■ "^-^60 .h):i3-9|.4»^ 

6. ; isttoate tAe two ,«hole „™bers the sum or' product »ast be 

Between.. An example is doije for you; ^ ' \ ; ' ■ 
Example: ^ + 5 and 7' . \. ' !^ r '■ ' 

- 4*'%^ e) '6.9x7/50 ■': ;. . 

b) 3.85x 2.. - _ f} i3|^ J53 



^) 55-+ 75 . ,h) ; 84.>.'9a| 
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Y. in' each polygon below the sizes of some -of the angles are 
shown. Write the measure df each angle, whose vertex is 
named toy' a , letter. Iteli'-what each polygon would toe called. 




• 6. Complete the chart ' toelpw. , 



Name of Star 


i — . — ^ ' — ' 

Approximate distance 

in niiles, using 
^ exponent form 


Approximate distance, 
in miles, without 
using exponent' form 


Procyon 

^Betelgeuse 

Begulus 

Altair 
^ Vega 

Alpha Gentauri 
- Rlgel ' , ' 


18 >^ 10-^^ 


65,000,000,000,000 


..„,»«.„..■., »— - f ' 

410, 000, 000, 000, 000 

110,000^000,000,000 

% 




16 X 10^ 

s 

2% X 3^ X lO-'-^ 




3,2oo7ooo7oo"oTooo7oocr 


„. , ' ^% — 



Part B " * ^ 



Write a inathematloalj^entence (or senteriqes if neiJ^ssary) 
and solve, write an answer sentence. ' 

1. Jf Mrs. Jones* cut | of .a pie Into three ^qual pieces, 
each piece is what part of the whole pie? 

2. Jim has a triangle design on his garag4 door.. The triangle 
" „ - has one side ' 8 inches Ipng and the other two sides each 

6 Inches lo^g. The angle, opposite the 8 inch side is :'H 
80 . What is the sura 'of the measures of the other two' 
angles? / • 

iiuttx llves I mil^ from the librai^. Linda lives twice as 
: far from' -the lib^ry as mrt^i does. How far does Linda - live 
from the library? 

• ' ^ ' ' ^' . . ' ' , 

The length of the playground at the Pine Grov^ school is . 
150 ft. The width of this pjiayg^round Is 60 ft. The — 
playground at the Recreation Center has the .same area as x , 
th? playground at the sphool. The width of the Center's 
I playground Is 90 fts What must be the length of the 
. playground at the Center? * , ' . > 

Mrs. Brown bought 14 yards of cloth to make curtaina. 

^ 3 * 

She used j of the material for the kitchen and bedroom. 
- -Sow much raatrerlal is left? **, 



\ 

\ 
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6.» A reolpe for dessert for six persons calls for cup of ^^p^ 
sugar ;^ now much sxigar will. -tee needed to make the dessert " 
^ tor thi*ee persons? _ ^ * ' 



?. In 1950 the population of India was estlmjited to^be 

5 X 2"^ X 10^. Express this as* a base tt^n numeral.' 

■ ■» ... 

8. A planet moves around the sun.. When it iS/ closest, it is - 
76 miliioq railed -from the suh. When it is farthest, it is-* 
90 million mJMesNfrom the sWi. What is. its average distance 
from the sun? WritV^he average in ejcpcnent fos-m. 

• • " )' f . 1 • 

9'., Jack's sl-stex^ln high'schoo.lj^as^^an^erage of 2j hours; 
of 'home work, each school, night . I^ow many hours Will" slie 
Spend on homework eaoh school week' 

■"Bra^ntwlsters , 

'"Clock Arith^ic" ^ ^ 

.' . . . ~ . ■ - 

^ Is IQ + 6 always*equal to 15 ? , ' . ' 

If At is 10 a.m., now, what time. will it be 0 hours 

later? • . . . . ' ' .• " 

In counting hours what happens on*an ordinary clock a^tej* 

. ■ ' ' . - ^ ' • ' • ■ ^ • • ' '.^ ■■ ■ 

the hour hand gets to 12 ? , 

^ • " The answers to problems in Example^ a ' are correct only 
for ""clock etrithmetic" . ^ ^ . ■ > . " 

a 1) 3'+ ^ 7 2) 7 + 9 - 3/) 8^ + 6^= " 2 V 
i») 11 + 7 = 6 , ' • • . 

Use "clock arithmetic" tp write the sum for these. - ^ 

b . l)' 9+*6= n2j-l0 4. 7 ^ n 3-) 11 + 11 =n^i^) 5 + i " • ; 
Can you find products in "clodk arithmetic"? (;_^ * 



Review » 



• ■ SET II 



1, Tell «r*4lch property is illustrated" by each of these 
. mathematical sentences*. Write^^^J^ first letter of each 
worK that nances the property* For example, write A P M 
^ for associative property«*of multiplication, 
, a) »(a b) -^ c a + (b + c) 

b') - C + d d + C • 

c) a X (ct X c) - (a X d) X c ^ 

e) ' (a + bO X c ^ (a x c) + (b x c) • ^ 

» «i t - 

. " f ) a X b = €i X b . ^ ' y 

. : .S) (b; + c) + a ^ (b '4- a) + (c + a). ' -v 
h) a.x* c c X a . 



*\ a^.^ a^c 



2 . Write the repeated factor f p^an and the numeral for each of 
the. following: Example a is done foi* you. 
•a) 2^ 2 X 2 X 2. X 2 ~ 32 ' 
• ' ~ e) 10^ = 

lie) 6^-. /; f)^ 8\._ . 
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Answer yes or no to each .of the following' questions. 

23 70 „ 



a) 


Does 


.i3 2.3 + 7 • ^ + 




Does 


,. ^ **2 X 35- « 
X 3.p ^ ? 


C ) 


Does 


!> X 6 ' c^; «> 
10-^ * * » 




a ) 


Ddes 


^ >^ H x" 8 ^ 

.032 - -^j;^ ? 


e; 


boes 


>it 8 12 ' 16 


f) 


Does 


- 8 ? 


&) 
h) 


Does 
Does 


21 3x7 37 
2 3 12 3 


i) 


Does 


3| x 20^ + ^ ? 




Does 


|xf=.ixl^? 



I: 



Write the fallowing as decimals, fractions^* and fracMons 
wi til denominator" in exponent form* ^ * 



Example a is done for you. 



a 
b 
c 
d 

•e 

h 
i 



2.4 



Two and four tenths 
Twenty-four hundredths 
Three and six hundredths 

♦ 

Four and thirty hundredths 



Five and sixteen thousandths, * 
Three hvmdred twenty-four hundredth^^^ 
One hundj^ed sixty-four -tenths 



24 
10 ■ 



24 
10 



Thirty-nine ,and seventy hundredths^ 
Tvto thousand, four and^ one "tenth 



1^6- 
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;In each triangle below the' ^izes of some of* the angles are 
-shown. Write the measure of each angle whose vertex Is 
named by a letter. Tell what §ach triajigle would be called. 
•Sides marked^jl are congruent. Example a is done for you, 

^C 



* > 








$. ' Some countries use the metric system to measu^ length ♦ It 

is a decimal system as shown below, 
^ 10 millimeters (mm) ^ 1 centimeter (cm) 



10 centimeters 
10 decimeters 
*1000 meters 
Fill in the blanks, 

a) 1 ^ v cm^ 

b) ^^^lwnm^\ ^ 

c) 1 




1 .decimeter (dm) 

1 meter (m) 

1 kilometer (km) 

^ d) >m,^=fc 



e) 1 m, ^ 



om 
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7. An asjrohoiner was tryiog to find how many miles it fs from 

tihe cehter of the earth to the center of the moon. . This 

- . * • ■) . 'J • 

was his raathf ma tical sentence, (6 x 10 ) x (4 x lOr) = n. 

How many miles is l,t? . 

8. The in^ss (not weight) of the earth is 6,000 million million 
million tons. Using exponent form this* couKJ "be written as 
6 X 10*^. Vhat number does "n *• .represent? 

9. Some scientists say the earth is about five billion years 
old.>^ ^ Write the- age of the eart^ four different ways. 



Part B 

Write a mathematical sentence (or two sentences if necessary) * 
and so^vet Write, an answer sentence ♦ 

1, George bent a piece of wire to form^ triangle* He found 
the size- of one angle to be 90^ c^d the size of another 
angle to be ^0^. What .will be ti^^ size of the third 
angle? . ^ 

2* James can run qnenfourth mile in;"' 2^ minutes. At this 
speed How long will it take to rim one mile? 

"I 

3. Eddie rode hi*bicyc:^e 3.7 miles in *f if teen minutes. At - 
this speed how far does Eddie travel in one hour? 

4. An airplane is traveling at 2x5 miles an hour. Express 



this as a base ten numeral » 



4) 

I 
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3. In many countries a standard unit of measure is the niet^r. 
A meter equals 1\0936 yards ^ '^How many yards more than 
-100 yards is a 100 meter Hce? . • - , 



^ 1 • ^ . 

Dan bought ^ pound of lunch meat. The first day he ate 

•1 *^ * 

. _ of the lunch meat* How much' lunch meat did he eat? 



1 

7. A musical tone is^ made ^ by vibrations. ' , When stx'uck, string 
E. vibrates ^256 times a second string C "vibrates l^- 
times as much as' string 'E. How many times a second will 
string C vibrate? * ./ "* 

Gi?oup Activities ' _ \ 



Relays Using Sequence — The object of ttee game is to discovejc 
- the rule' and to write, the terras .of a sequence.^ The ^eacher 
^ dictates the first three numbers of 'the sequence to the 
first player of^ each team. The first Rlayer writes these 
and then returns. to" seat. After" a brief time, during whle 
class dlscov^i:s the rule of the sequence, the signal , to 
begin is;£'d,ven. Each playfer, going -up in turn, adds a, 
term ^o the, sequence. The relay continues until this teacher 
, calls time. The wlnnirig team is the one with the, longest 
/Cbrrect se<juence.' • . ^ 

^-^ This game can be adapted for many kinbs of, interesting 
• pra'Ctice* • ' \ 0 



J ' 
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Review 
SET III 



Part A 



i . Arrange in the order of size from least to greatest . 
i . ■ ■ . 

a), 0.74 , 0.014 , 1.40 , 0.7 



b) 0.65 , 0.8 , 0.07 , o.io ; * . • 

' c) .1.1 , 1,32 , 1.0 , 1.85^ 

2. Write the pair of equal fractions in each of the following, ' 

The first oiVe is worked for you . ' 

a)' i i i d) 11 

^aj ^ , - , ^ , ^) f * It / ^ ^ 

' k\ 3 Q , 3 . 11 21 33 ' - 

^. Find the number that the letter represents. Express answers 
simplest form* 



a) r i = n J e) 2.8l x 0.7 = P 

b) § X 4 - p . ' f) M " -^-^ I 
' o ^ 

c) 3.6x0.6 ^'r; , g) ^3 x 0.09 > b 
a) 1 . h h) 6 X ^ - c 

■ ■ 

Find the Qumber that ,n » represents. Tell jjhether it is a 



prime number or a composite number. . , ' • " 

n j= 7 pr^iMB 



• 


' 3 ^ ^ ' 
Example^: ^2 1 ^ n , *n ^ 


9 composite; 


2^; - 1 = 

> 




a) 9^ - 1 - rt 


e) 6^ + 1 


= n 




b) ^ 2^ ^ 1 - n " * 


f) 5^-1 


= n 


f ^ 


c) 3^ + 1 = n . 


6) ^7^ + 1 


«s n 




d) • 4^.^+ 1 = n • ' 


h) 4^ - 1 


= n 
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5. Express each of these niuml>ers as a. product of primes. 
Example: l6 ^ 2 x fx 2 x2 . * 

- - . fy'^^^e ^ • 

to) 6l - - ' 39 = — 

c ) . 2/ ^ > ' W) 32 ^ ' ^ 



Which of the above numbers could be written in exponent 
V a power of two? B^mple: 16 ^ 2^. Write them. 

Which could be written in exponent tovm as a power of three? 

- . ^ — ^ ■ TT^-J^ JUli^ . ^.-^ 

Write them . * ^ 

6. A ten^foot ladder ^s leaning against' a wall. The top of 

the, ladder is 8 feet f ro!ii the ground.* 'The 'bottom of tne 

* V ladder is, ,6 feet from' the wall. What kind of triangl^ 

, ' 'does this^stiggest? Where will't'he largest an^jle of ^t^hat 

A ^ triangle be located: where the Judder touches the wal*l or ' 

ground, or where the ground, and wall touch? . * 

r " ^ . - ^ «^ ^ ' 

Part B ♦ * , 

Write a mathematical sentence (or two sej^tences if necessary^ 
aofid solve • Write an answer sentence , - 

1* : Jill is' cutting out a pattern* One piece has the shape o|P 
an equilateral triangl^T" One Side^ of the ^iangle is 34 
inches long* How many inches will Jill; cut when she cuts * 
Out the triangle? . 



191 V , 
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2* There were 36 children in Miss Heyer's •class in Januaty, 
Thr^-fourths of the^class had perfect attendance. How 
many chiidren had perC,§si..jgLtt,ehdanjceZ^ — 

3, A snail crawls ^ of an inch in one minute arjtd ^ of an 
^ ix^h the next minute • How far does he crawl in the two 
minutes? • * 

Dan caught a lake trout that weighs si pounds ♦ iiow many 
ounces does the trout weigh? 



" V ^ ^ ^ 3 - * 

5, An astronaut is travelit^ around the earth pt 5 x TO linilesl 

an hour* He travels 75>000 miles each orbit* ,How long will 

♦ : ; . 

it take him to make one orMt? 



6. David's father weighs 196.5* pounds. David's weight Is j 

of his fa'ther'*s weight. What is David»8 weight? 
' - ■ , ♦ ■ ; ■ . • .■• 

7. A dress pattern calls for yards of material, - Mother, 

wrshes to make 'dresses for Maiy, Jan, and Dfnise. 

much material 'does she need? 

Braintwlsters 

1. fhe following statements are Ijrue. Whatyjhlunber base other 
than ten Is used in each? 

a ) I am 13 ^ years old . In three yl^rs I will be a 
teen ager . ^ ^ 

b) There are 100^ inches in one yard.* V 

c) My* birthday is In October, the 12^ month of the year • 
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Chapter 4 



KblD OF ^ 



A KEW KIND OF NVMBER 



« 



' ^ - • — * * f • -• • * t • • > t > , „» 

7 € "5 -4 "3 -2 -| 0 -^1. +a •*-4 +5 +6 •*'7 
' t 



i 




This is a number line. It has a point labeled o Just 
like the numl^er line you saw in Chapter ?. . But the other 
points on this one. have new labels^ ISiese labels are the 
names of some new numbers we are going to^study. 

Find the dot numbered o. As your eye moves to the ri^t, 
the^dots are labeled "^l, +2, +3, ... \ As you? eye moves to 
the left from zero, tJhe dots are nwmbered' "l, "2, "3, 
The dot%. oE th^line represent numbers .that are called integers . 
The set of integers is , . 

(..., -3, -2. -1, 0, +1, +2, -^3, '...} . ' ^ ' 



The integer » " is read "positive two.!' The integer* 
" "7 " is read "negative seven." Tte© Q is read "zero." It 
is neither positive nor negative. ' 

Integers on the line can be thought of in pairs. '*"6 is 
paired with "65 "i is paired with "^li '**io is paired with 
"lOj and Hero is paired with itself. 

These pairs are called opposites . +12 is the opposite of 
"1231 is the opposite of "h-, "l* is the oppos;lte of '**lj 
and zero is dts own opposite* ' 
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INIEQERS AND A NUMBER LINE 



n -6 "5 "4 -3 "2 "1 0 +! -^2 ^3 +4 •*'6 ^7^ 



A part of a nvanber line is shown abave. It may be extenfled 



and "nvanbered w^h^ integers as far as you wish.. Thy to imagine how 
many integers there are . \ . , 



Lode at the dot labeled "^5*. Positive five is greater than *. 
or 0, or "*5, or "*S» In fact, positive five is greater * 
than any integer which labels any do't to the left of the-^t, 
lat?eled by *^5. The matSiematical sentences ... '^"5 > 5 . "*"5 > 
^5 > Oi 5 > ^1; '*'5 > '^^J • • • stre. ways of writing thl8» 

Look ag^ln at the^dot labeled 5. Positive five is to the 
left of and le^ss than * or *^7^ or ^1^7. %n fact, positive 

fiye is less than. Sny integer to its right • The mathematical 
sentences ^5 < "^6; ^5 < . • . "^5 < tl9; ... 5 < "''127; ... 
are ways of writing this J^act. • . 

■# . ■ ' , • . . 

.1 — — tiier^ 



An integer represented b^r a dot on the number line is ^eateapfl 



than any integer represented by a dot to its *lef tj an integer , 
re presented by a dot is less th an jMi;^ integer represented by -a dot 
to its right on the ntanber l i n e. ^ * 

19* 
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■ Exercise Set 1 



1. Di^w a-rn\Mb©r line like the ond below and beneath it write the 



. Injje^rs that are missing. . ^ 



-« #. 



. 0 



t4 +5. 



2. On a number line like the^one belpw, .locate and write each of 
> these integers: '^'5, "4, "^2, **6 below the dot which it 

labels. . . 



3. Match each set with its best description: 



a: 

c' 
d. 



* . E = (1, 2, 3, 4, ..J 



Whol/e niMbers 



P = C. "3, "2, ~1, 0, '*"l,, 1..) Fractional numbers 

N f i T ^ 1 \ 

2^ * * * 8^^ * * * 3* ^ • J 

T = {0, 1, 2, 3, ..:) 



Integers 

Counting numbers 



Copy and compl-ete the following sentences by writing the 
correct symbol in the blank space, 
a. / "-3 _ 



«» >,» « <,» or 



b. "12 



'c. ^8 
d.^ "^1 



V 



■16 



5 
■"4 

-19 
""32 



5. , Kame the integer that is 

..L's-v „ •. . . • 

a. 3 greater than "12, 

b. 7 less than 0. 

c. *4 greater than *^'*"1 6, 



f. "^479 



g. 
i. 



89 
26 
"3 



. 0 



■*'421 

-26 

"-5 

"7 



d. 5 less than ""2. 

e. 6 greater than 0. . 

f. 2 less than.."*'9. 
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Arrange the members of the foliowing sets In the order they* ' 
would appear on a number, line :^rom least to ^reate^.t:* » 



K - ("1, '^5/^3, "7, "20} 

R ^'C^ia, ~ii, V, "31, --a} 

T. = {-26., -^4, -^9,112, -tS) 



Compare the; numbers' a, '^^^ b, 0, c; 3'^ and <i 

. ..t.«. — €L » 1,.,^ . L^...*-™ . 2. ^ 

Which are pictured on the number line'belo\ff^ Copy and fll|r in 
the mathematical sei^tences. ..Jjse the symbols or 



Name ^the iritegers which^ are * 

a. grpater\haa ^2 and less than 

b, less than '^5 and greater than 




a 

to. • 



greater than *"7S ' and ,less« than ""^T.^ . 
d, .less .than 4 and greater 
e» greater than and less than ^10 A 



Describe these sets of int^pgeKs as was done in.exer<|ise 

7, , 5, ^3 
b. * {"^ll,, **'3r2, ■*'133 



s 



8 a-e. 




VHTEQmSfmD THEIR opposite 



, - Expressions^. I'ike yxve deg^#s^4«lW~^ro,\"flve hundred feet 
Above. sea|fevei," "^'tw^ points. in the : hole, " ^ and Hhre§ yards loss" 
-are very coiBraon in our SLanfeuage . We may use integers to . express 
* these iideas: * * . ' ^ V 



P4've degrees' b'Slow ^ero ' ' . 

Five hundred. fejet abov^ ^sea level 
Two polht^s in \he hole* 

Three yard loss » 



i 



"5 degrees ^ 
^500- feet 
~2 points 
""3 yards 

•ft-': 




•IP 



Cook at the diiagram, above . Eaqh integer is one ^ a pair, 
and form a pair. Their dots are the same distance from * 

the Eerd ddt/ "^4 ' is the op^pslte of "4 Is the ^opposi te of 

4» 2ep6.l43 its own opposite. » 



Sveyy ^ ^ integer^ has ^ ^oggosite , 



V 



Exercise Set 2 ^ * "i 

1. Which of the nvunbe3? pairs belo-w'are oppoeites: 

a/ -3j ,^ * c, -^7} "S.,- , 'e. 0; -0., *" , 

y * ^'^"^ 

2. Choose the greater integeflfc^ if possible, from eadh pa^r .of • 
opposites below. 

a. -13; "*-13 c. ^"75 "^7 e. +9j "9 

b. "*^; "6 -a. Oj 0 . f. "112; "^112 

3. Write in words the opposite meahirfg of: 

a. 12^ below zero d. 270 feet above sea level 

b. "5 in the hole" e. 15°' north of the equator ^ 

c. $10 profit f. 110° east of Prime Meridian* 

'I. Write the opposite for eacti integer below. 

a. "^a ^ c\' 0 e. **'77 - 

b. 4. "2 • f. 7256 ■ 

5. Use an integer to help describe each or' the following, * 

a* Twenty degrees above zeiio ^ degrees 

r b. Two hundred feet below sea level feet 

c . Two points in the hole ' points , 
Forty degrees south of' the equator _ _ degrees 

5^ *Write eag^reasi^ siMlar *J:0"those-^iven in^ «jcerei^ 5-for - 
• each of these Integers* % * 

a. ,**'17 . c. ' . Q , e. "7 • v 

bN ~22 > d. "^126 ' f. *^21 ' 1 



1^8 
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?• Writer numerals for $ ' ' . 

» ■ ■ ■ ~ \ • ■ ; . 

, a, negative two thousand twenty- two. . 
. b. positive five .hundred fifty. ' 
■ .c: negative sixty-one. - . 

d. positive eighty-nir;ie. * 

e, ^negative one thousand one. . 

, ^ f . positive ten -thousand ^four hundred ninety. 

,8. Write words for' . ^ . 

a. ."aiT. •.• , ■ 

b. ■*'203 . ■ 

■ . • • . ■ , ' • '* * 

c. ~6,o6g. , , . . , ' 

d . • '^910 , » 

9. What integers are represented' by the points labeled by 
letters ^on these nianber lines? 



(a) .1..^ ^ 



— • « 4^ 



(b) ^ 



I • ^- '"'^ O f g 



m p +200 n 



199' 
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^pite these sets lateigers . • 

a., greater than "1 and" less than 1 

ti, * less than "3 arfti greater than t "6 / ' 

c. v greater than 5 and less than "5 ; , 

d. less than 0 and greater >'than 0 

" • X . " ' ■ ' ' ' ' ■ ■ ■ 

"Write these numerals . • 
a. negative three hundred fifty-four 
negative six thousand eight 

c. positive twenty three thousand ^ 

d. positive forty seven thousand two hundred 

e. negative eight hundred four 

f . negative five thousand nine 

g. positive two thousand twenty 

h. negative twenty-five 

Write words -for: 

a. ^S9* ; ^ 

c. "8 

d. "^606 , ■ • ' 

e. "^45 , ' ^ 

f. "370 ■ ^ . 

g. . **'8,00i 

h. "S,300 



200 

.208 



4 



./^PROW BIAORAMS • * ' 

-Diagranj^ may be used to shQw the rea.ult of counting'.^ You cak 
6ovnt forward or backward. An arrow can show many thin*s^about 
counting. Thfe arrqw in the diagram below shows? . 

(1) Xpiere you^begin to count " 

(S) The ntanber of spaces you cowit \ 

■ , ■ (3) In what direction you count' * > * 

(^) Where you stop. • ' i 



M f • » 



=. • — ir* • • — — • , • • . » 9 • — ¥■ 

6 ^5 4 ""3; ~2 ~l 0- +1 +2 -^3 ■*:4 "^5 "^6 -^7 



In the dia^am above, we began at "the. zero dot and counted h 

in a positive direction to the '^^ dot. is called the measure 

of the. arrow. The arrow is a^ed "^4 , to show the direction of 

count and the measure. She shows direction, k shows the< 

^^s^' The tall t)f the arrow Is at 'zeroj the head of ^^*t^^^^^ 
is dt ■•"4. .. • ; 4 , ' * ' • 



J 



-The diagram below shows.' some other arrows. Name . them with ^ 
integerr. , » i " 



» > • ^ • • • 

■ -7 -6 "5 -4 -3 "2 -| . 0 +1 ""Z +3 +4 "^^S '^S +7 



We have &gra^ that counting in a positive dirleption means 
counting to ti^rig^ht from a reference dot on the nmber. line. 
»Hriis may be shown by an arrow dia|p?am and labeled with the 
symbol," ..'^6 ^; means that you stast at a reference dot and 

count six spaces to the right. The meatoe of the arrow is 6. • 



Counting \n a nlgative • direction means counting to the left 
from a reference dot on the number line. The symbol " »> on an^ 
arrow diagram "shows thisj ^ "6 means that you count sjLx 
spaces to the 2eft from a referejice dot on the number line. The ^ 
measure of the awrow is 5* , 

- . ^ , * * » . 

The figure below ^hows two arrows with the same measure^ .Qne^ 
indicates a co\mt In^'the liegatlve directloni the* other a count in 
the positive direction ."^ ^ 



Jl 



6 



■7 "6 "5 -4 -3 "2 "I "0* *3 *'4 '^S .'^^ ^7' 
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Zeroise Set 3 ■ ^ * 

,1. Lool^ at thfe airrows on -the jaiunber line '"below. ^ 
&,« How are they alike? 
b. How are they different? 



V 

C 



r 



■ * • — * * — • — • • — -• — • < '»» t — « — « , ( ^ 

' v — 7 ~6; "4 -3 -\ 0 +r "**.2 +3 ^4 ■♦•S +6 ' 

a. Draw a number line. Label -it with integers. Draw five +4 
arrows that begin at. the^e dots: '^'l, "S, "K ^, 

3. Look 'aV the arrows on ^he number line below, 
a. . H^w ar« they alik^? , , 

How, are they different? • . 



» V 



C 



-• r-* • » »■ 



. • ... ""7 . -5^^-4 "3 "2 "I 0 "^-J **-2v-^3 "*'4 "^5 "^6. -^7 
>. Draw a number line. Label it with integers. Draw four "5 
arrows that begin at ^ese dots: "S', "^'S,- .*^6, "i, 

5v Write the number, ^ame for each arroiy below. 



i 



6. Draw a nmber line. Label Special poinlte with integers. Draw, 
• . the arrows deacribe<^ below and\ab^^ them. 



a. Begin at 0 • and end at 

b. Begin a.t and end a-fc 

c. Begin at 0 and ^nd" at "2. 

d. Begin at "2 and end at ""6. 



7. Write the number name for each arrow belowv 



Q 



/ 



f 



3 



0 



+ 1 + 



2 -^3 "^4 



■6-^7 



8. ' Draw a number line. Label special points wJl,th- integers.* Draw 
' the arrows described below and label tham. 

a. Begin at "4 and end "at "7. • 

b. Begin at *2 and end at ^''"4. ^ 
c'. Begin at **"6 and end at "^7. 

d. Begin at 3 * and end at "1. . . ^ 

" ' ■ "> ^ • , ■ 

9, Which a3?row has. the greater raeasui^e?. 



a. 


-2' 




.^6^_ or *2 


"to 


+6 ^ 




b. 


-^8 


to 


-^1 or^-ts 


to 


-1 




c*. 


0 


to- 




to. 


A 


-V ■ '-^ ^ 




•^5 


to 


"3 .or "3 


to 






e: 


-4 


to 


"8 or '^6 


to 







it 
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* * Review ^ • - 

' •* " - , Exeroisfe ;^et 4 ■ " 0j * , ^- ; 

1^ At What integer on thfe Siumbe3? line wllfeVou stop. If you^ 
a. begin at o Jank count 7 to the ijigiht? . '-^ ;V 
. b. begin at "2" count h to the lef^? ; • ' . / 
^®Sln at ^6 and Qopit 9 to the right? 

♦ - 'd, begin at 0* and count .5 to the lef t? .* ' = 

e\ begin at and eount 6 -to the left? " ' >^ 

» f . begin- at '^^ and count 2 to the right? • ' 
. g. begin aJ - ''if * ^d count 4 to the right?' 

2. Draw arrows to represent each answer in exercise 1. Label 
with an jaeger. • , \ • • 

3. Copy and i^it,e tKe opposite -for each integer, below, underline 
^ » greater integer in each pair,* • 

■ a. > • c. ■ ■ ' " • e. +6" , * 

>' 0- T f. "5 ^ 

; - . . • . ; \ .■ ■ , ; . 

• 4. Write in woWs the liam^ of the following, integers . ' 

■ 9 , b. 0 c. -3 - 



5. Label the arrows below using "5, "a, '^S. 

b ■ • ■ • ' ' 



•7 6 5.~4 ""3 -^2 -| 0 -^-l ."♦"a'+S -^4 +5 +6 +7 
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6. Some of these mathematical ;sentei#«6 etre ti»ue and some false, 

Mark them T if true and P ifw false. > 

♦ ■ * ' ■ • • . 

• a. "^17 > '*99 • > ' ' . e.- **6.> 0 

V .to . . ' "17 : > "99 • f . , '1 > '6 

d. V< "*"5 h. "in < 

* - * ' 

7* Choose the largest integer from each set; 

■ ^ ' -• . ■ . 

a. P = t"2S, *3, *31, '50, "^l ' ■ 



b. T ='r5, "2, -1, "5}* 



c. • W « {"^23, "41, "30, *29k "^20} ' , . 

I ' . ' ■ .. 

d. P = (0, "3„."7, "2, ."63 . . 

^ e. G ^ (-n, +10, -*-i5, "9, "^D : . . f _ , • ^; 

o. ChooSe the smallest integer from each set, in Exercise T. ' 

. ■ ^ * ' . ■ ■ " • ' ' . • , - ' - ^ 

9* Would the arrow drawn for ea<Jh of the following be nan^d by ^ - } 

" positive or negative integer? , , *- , 

a. from to "7 • ^ c.. from ""^57 to " "1 1 

b, froarp"'"2 to d. from to 0 



V. 



^0* Name these sets of numl^ers. 39)e letter xuaed for each 9et . 

* ^ ^ ^ ' . - * ^ *^ ^ ^ . ' ' 

• Should help you remember the nameiof the -set, 

C « (1, S; 3, 4, .,.,1 . > 

« X • • • f ^> ♦ • • > • • • $ * *\ * 

/ . ^ > > ^ ' , • *v 

...... . . ' ■ , 4'V^t3^f 



»1 
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Xi* Draw a plctxire diagram like the one below on yB\ar psmer. 
Label the aiets given in exercise 10. " » 




12. 



Write these subsets of the sej? of integers. , 

a. Integers which are" positive ^ 

b. -Integers which are negative - « 

c. Integers v/hich are neither positive nor negatlvS^ 
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Zeroise Set 5 (Exploratory) ' ' [ 

Draw a number line. Label.lt with integers fpom ""8 to 8., 
a. Begin at zero and count 3 spabes to the 1^3^ght on the 

number line. Draw -an arrow above ;6he number line to 

show this count • Label It / 
b* Begin at* a point 'directly above the head, of the ^3 

arrow and count 5 more spaces to the right. Draw 

' , + 

another arrow to show this Oount. . %bel it 5. Your 

diagram should look like thisi ' " v ■ " . 



-10 -9 -8 -7 -6 -5 -4 -3-2-1 6 ♦! >5 ♦? ♦§ ♦§ +10^ 

G. Put a finger on zero where you ffta^tjed counting tc^make 

the 3 arrow. Put your pencil on' 'the dot where' the 5 

^ arrow ends I What integer does this dot, represent? Above 

the arrow draw -a "dotted" arajbw* with its tail above 
■ ' .... • • ~ . , >^ , 

the zero, and its head directly,aboye the point whei^ you, 

stopped counting, '''8, Label the "dotted" arrow with an 

■* ■ . " ' , > ■ ' ' 

integer. Your diagram should look like this: 



• • 4 .. > , . » . ...... ■ ». M 1 > I , . .. » ,., ,. ,« — • ■ » 

-I 0 n ♦a ♦s ♦€ ♦? ^ 

a. Change exercise. 1, by^ beginning at zero and counting 5 to ^ 
' the le:^. then 7 to the right . Show both of these 

counts with arrows, , ' 

b. I^aw a "(jotted" arrow which begins at zero and' en<ds at 
the dot where the counting stops. Label the "dotted" 
arrow with an integer. / 



RE^JAMING INTEOERS" ' • . , ' , • V . 

P * .Arrqw dVagrarol may He used to rename Integers. The diagram 
below renames 3 + "5 as *"2. •This -may be shown by the 



mathematical sentence "*"3 + "5 « "2. 



addend 3 



~7 '"e "5 ""4 ""3 "2 ~1 0 +1 +2 ■*"3-'*"4 ■*'5 "^6 +-7 

^ ' . ' ■ ' ■• 

The diagram is made by following these steps: 

(1) Begin at a point directly above zero and draw a solid 
arrow for the first addend ("^5). Draw to the right 
for positive. . 

(2) Begin at a point directly above the head of the arrow 

' -' ■ ' ' • " . ■• , , . ' 

V for the first addend and draw fi splid arrow for the, 

.seconii addend C^S)* Ifraw to the ^ left' for negative* 

(3) Above thi3 arrow draw a "dotted" aiE^ow from directly 
above ^ero to* the head of the arrow for the second^ 
addend, .This arrow ("2) renames + "5, It is 
the sum of and **5. * .. 

Follow this plan: (l^ draw the ari^ow for the .first ^ven 
addend directly above the rnomber line j its t^l should be at Oj 
(2) draw the an»ow for the second addend above ttie first arrow, 
"^starting at "tlie point where ~1;be first arrow»s bead"en^ 



(5 ) draw the "dotted" , arrow representing the 5|ura above these two 
arrows, , This dotted arrofw begins directly above 2ero and ends • 
at the^head of the secoiid arrow.« If this plan is followed, we 
will bett?er understan'd oiir diagrams. , ^ " *. 



Exercise Set 6- , • 



_ - 1 . study the &trrow ^Sdagrdins ber®w. Wit^ ^ inathejnatical;. 
sentence for each: • . \ . ... ' 



^ — SSP^-.''^. * 



#' a. 



addend 



< • S — t > , 

'6 "5 '4 "3 ~2 



I , 0 



+ 1 +-2' + 



♦ 



2 ■*"3 M ^5;**"6 



addend 

' I ■■■■1 1 1 i»v . > , 

addend" 



"6 ,-5 -3 "2- "1 ^-0 



■^1 ■*"2 "^3 +4 •+5* . 



stun 4ft 



addenda 



a jldend ^ 



0. 



^ »■ 



'6 '5- ~4 ■■3 "2 



a. 



;2 j-3 *4 -^5 +6 



addend . 



addend 



d.. 



■3 "2 ^1,0 +1 



+ 1 + 



2 -^3 M +5 +6 



1 



'X: 



2.^ Draw a n\»nber line and -use arrows to Illustrate each of these 
"mathematical aentances. * ^ 

b.- "2 + "1 -3 e. 



+4 + -7 ^ -3 
"5 + +9 » +4 



.-..c-.- + ,.-2 ^ -6 



"6 + +3 - "3 



21'0 



5 . Rename, each integer in Col\xm A* by matching it with another 

, name in Colimin B. You might be a^e to do this without • 
. as^awlng 'arrow* diagrams. Look 'at the first sum Ijn column B. 
, It la 15 +, 8\ Can you "imagine" a number linf which has 
the arrows "^13 and' "2 on it? .The ■*"13 arrow'would 
begin directly abov§ zero and have its head direet:i,y above 
13. The arrow would begin directly above the head of 



+ 



thp 13 arrow and would be drawn 2 spaces to the^eft. 
• Its . head would be directly above- '**11 . ,so • the arrow for 
the sum, would begin at aero and have its head direct|.y above 
'*"U. Thus, '*"13 + 72 ='"^11} and d . is the answer. ■ 



a. *^17 • ' : - -/^ 



b. "8 



('*'13 +. -2) 
.(**20 + -^4) 

• : V "^'^ ^ • . ' " • ' rs -i- -3) 

.4. Complete with an integer. ' 

a. , -i» + -3 ^^^^ ^\^,+^^ ^ 



Cpmplete these mathemat^c^ sentences. 

a.' 8 + ^ "15 x e., "2 + « 6 

+ -"9 = **15 . ^•■'_ + .'**15«'**6. 

c, ^SO +, _ = "15' ■ g. _+ '*'3 « "^6 *- 

Use gn integer from Cpliunn B to rename a, "b, c, and d ixi 

Coltmm A. ' 
A ' * B" 

a. "5 + , . >9 



.'■ 1 



c. 



Mark, true or false. * > 

*2 is anothe?* name' for: ^ . is another name for: , 

" a. + "3 . ' ' . " a. 0 + "^5 

b. "7 + "5 bV ^"9 + "12. 

c. "8 + '^6 ' " c. "4;+ +7 

d. •'"S + 0 ' •^d, -t- '^'^ ' 

e. 0+ 2 e. 0 + 3 ' 

"^4 may be renamed, for example, '*'l +'**'3 or ""l + *^5» 
Rename 'each of the following integer^ in. two different ways* 

a. # , • ■• e, .••"75 • . ' 

h, - "4 . — -,-.-.-lj-,-,J*:ia . ^-1- ^ 



0,' *^i ' - . g. *";loo 

d, 0. . . h.VlOO . 



ir 212 

, 220 ' 



» 



9. BRAINTWI$TER: Rensmie each of th^ >ollowin^ nmbers 



* 

-7 + "^6 ^ 



f . '**i^5 + -46- + +1 

"^5 + "^5 + "10: . ^ 
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RENAMiNO SUMS ' , 

»^ When "^5 + **'2' 18 renamed from a diagram/ when ■**5 + "3 
is renamed from a diagram,* and when "2 + "3 is renamed '5 
from a diagi^, y?^ are , finding amf. The s\am of ^, 5+2 is ;^ 



It is not always necessai^ to .draw 'a diagram. Some of you 
can iook^at a number line and imagine the arrows without making, 

them, Try this. ' " • 

/ ' ■ • • 

• Find the sum in this 'sentence: ""4 + "2 = s. Look at the 
number line below. No drawings, please I Imagine the "^4 arrow, 
4, then the "2 arrow. ' What .is the name of the arrow for the svjn? 
It may help to outline the arrows with your eyes or a f ing^i^*- 



^ .1 #T ■ • »i . 



• -7, -6 -5 -4 -3 -Z^^I i *\ *t *3 *4.*5 *6 *7 



The operation we use when" we think of ^ t^o Integers like "4 
and ."2 and get '6 is called addition , it may be possme^ for 
you to add two integers, without arafow diagrams or witho^it even 
looking at a number line. Try it with these: 3 + 5j 3 + 2J 



vsmo am numto line * . ' * 

^ The. integers and arrow dlagr^s may be used to Tolve problems. j • 
The diagram below was dra^m by a to show where a new mend ' 
lived. This Is the way she ejcpialned'it- • . , 

The line below represents ray street -and is marked ^ " ^' ' 
. . of f in blocks. I live at the dot named zero. My friend 
lives on the same stree4j -three blocks east of me. The 
3 - arrow sho^^s this. A neV ^in has moved in four 
, ^ blocks east of my' friend. The arrow .shows this. ^ - 

The ^ 7 arrow shows that the new girl- lives 7 blocks ■ 
east of me. . ' 




The dla^am ab9ve shows the three arrows. The. "dotted'! arrow 
Shows the sum of the other t;o arrows. Living seven blocl?s to the 
east is the same as living t^n-ee blocks to the e\st and then four 
blocks further east. This is, the meaning of the matWtic^tl " 
sentence which. shoTijs addition: , , . 



3 + 



\9 



^15 



70 

t5 
'60 
'55 

^35 
^30 
'25 

"^15 
"10 

V 



The" Change of teinperat-ure as shown by a 
thermometer may be illustrated by arrow, 
diagrams. , ' 

•• Look at the thermometer scale at the . . 
'leH. It is a vertical number line. It is 
labeled v^ith integers. 

Ihere is an arrow diagram €it the top of 
the thermometer scale which shows a rise of 
^ 20° in temperature ' ('*"S0) and then a £all 
of «15° (""15). result of these two 

changes is shown in the diagr^am by a "dotted^*" 
ar#ow (''"5*^). The mathematical sentence " . 
which shows this is "^20 + "15 « '*"5. 

. * ; - ^ . , 

The arrow diagram at the bottom of the 
thewnometer .scale shows a fall of 15^ ( 15) 
in temperature an^ another fall of £0*^ . 
("20). The "dotted" arrow shows the total 
change in temperature. The mathematical 
sentence which shows this Is "15 f "20 « ^Z5* 

Draw, a thea^ometer scales slcetoh in 
arrows to show two changes. Draw a «»dotted" ^ 
arrow to show the total change shown by thfe 
two arrows. 



2l6 



Write 



a i/athematic«a sentence showing Mditic^ i'or .each dlagW 



1.^ ^ 



7 ""6 -5 -4 



"3 -2 



addend * 



f 



-* • . - > — ^ 



+ 1 + ^ 



2 *3 ■»:4 -^5 +6 •*-7 



2, 



— »^ 

70 ~60 



>^ addend 



addend 



« — 



50 "40 -30 -20 "JO 0 -^10 +20 ^30-^40 *50 +60 +70 



Mm., 



■.addend- 



\»,Jidd^d 

•35-30 -25 -20-15 "10 "5 ' .i -^S -|0 +15 *20+25+i 



«MM «H*Mi — -"1^ 

^ adde n<i 

addend 
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solve these probleiMi by drawing diagrama if necefesary, like those 
bn page 217' write a mathematical sentence, using integers j^., for 
each, problem. « . « ; 

% CharJfes and .jqhn are- playing a game. 5he boy with- the ./ :^ 
gre^iter' total score for two games is the winner. Charles has 
• 2 scores.. On^«, of them is 5v The other is "3 in' the 
h<4e." John has 2 scores. One of them is 5. The other 
Is "4 in the h61e." • 

a. What is Charles** total score? ' . ; 

b-. What is John»s total score? 

c. Wilch boy i^ the winner? ' , j 

6. .The tempera:ture in a mountain cabin was 15 degrees above 

z,ero. During the night the temperature fell 20 degrees. 
■ What was the tempera.ture :^hen? 

7. A scientist invented a "subcopter." (A helicopter which can 
also ^o beneath the surface of the watei; like a submarine.) . 
The "subcopter" was 50 feet above the water, it dived 4o 
feet. How far below^ the s^jrface of the water was It then? 

8. Three girls were playing a g«une. They.plajjed it twice. The 
' girl with the smallest total score was the winner. Jane»s 

scores were "5 in the hole" and "8 in the hole." Sandy»« 

* scores were "6 in the hole'* and 4. Helen«B scores were ^ 
"9 in the hole" and 2. ^• 
a. ikt was Ja](^*s total scored? 

• b. What" was Sandy »s total score? 
e, Tiflnat was Helen »s total score? 

d. . Who wa6 the winner?^ 

e. Which girl was second? 



* ' ^ Exercise Set 8 

a,. ^ tn^m an kcroM diagram' to help rename "5 + - 

Braw an arrow j^agram to h|lp rename "4 + '^i^J 

*• - ' . - " 

a, ^Braw an . arrow" di^aa to help rename tlS + "la. . 

4. What aiTow did you draw for the sxaa in exercise 1? Exercise 
*. ' 2? Exei^cise 3? ' 



5. How are the answers to exertfises i, g, ana 3 similar? 

6. What do we call pairs of Integers like "5 and "^5, and 

and . ^ " 



7. Choose another pair of opposltes ^d draw an arrqw diagram to 
jTind its sum» \ ' . 

8; is the Bvm in exercise 7 the same as those in exercises 1, 

- ■ ■ S,- and 3? ■ , , , ' ' , - . . •. • 



9. What is the sum when opposites are added? 

. - . .. Idt^ ltteite ja^-se^Rtenee iaa «^pds a^aout a<M±ng- opposites; 



I 



OPPOSITBS . * 

^ . You were asked to rename "5 + "4 + ; and -*^12> "12 

ih Exercise Set 8, ' * , * . , 

The diagram you'drew to rename "4 + 4 wfis like the one 

. ' < ■ , • V ^ • ■ , ' , 

below. The others were similar. . 

addend: , z ^ * . 

' ^ r4 addend . \ 

* ' » • ' * 

^ -7 -6 -5 -4> "-3 -2 ~l 0 -^l "^2' -^3 *4 /^S ^7 



No arrow was drawn for the new name of ""4 + You would h^ 
drawing an arrow from zero to zero. Counting 4 baclofard and 4 " 
forward undo each other. 

You.fbund: "4 + ^4 W Oj ^ '*5 + "^5 - 0; and "^12 4.""12 « 0. 



"4 and are oppositesj "5 and '*'5 , a3?e opposltes,* 12 
and "*12 aise opposites-. We oan a^yj ^ ^. 

When oppoaitea are added, the buiq is zero . , ^ 



• gxeroise Set ^ 



1. > Which of the ntcnber pairs below are opposites? 
to. ""5, "5 . ■ ' "^6, "6 



2. Pill tiie blanks* so the sentences are true. 

a. "^"^ + _ = 0 \ , , * "9 = <^ 

to. \V+_- 0 V\ ^ . , 0 ^_^+0 



3. Which of the , following are najmes.for zero? , 
^,a. **'8 + +8 , " '/ ,\ e. **'2 

to. -6 + 0 f. -16^^.+H^ 

-3 4- S g. "7 + "7 

* Tell whether each of these ,1s a -^rue matheiaatlcal 
; .,v^ite "Yea" or "^^^^ » , ' . 

^^"::a. . .(^2 + + ("3 + "3) = 0 ■ 

; ^ hV {"^5 + "3) + '("5 + '*'3) = 0 

d. ^8 1. -6) + ^4 + -2) « 0 - 

e. rs + "^i)) + ("^^ + **"3) « 0 ' 



— ^. 



f. (.'*'9 + 12) + (~2 + -1) = 0 
(+26 + '*'5) + (18 + 13) - 0 



h. Ci7 + **'3y + ('2 + +16)^ 6 



5.ft lulhich statements are true about o? ' \ 
V a. It is neither positive n-is^r negative. 
. b. It: la equal to its opposite, " 
^. c. It 18 less than any negative Integer. 

It is the 8^ of any integer and its-vopposite. 
* e. It is less than any positive integer. 



6v Use «positlve»' or "negative" to complete these ' 
sentences,- . 

a. If an integer is greater than its opposite, the integer 

b. If an integ^ is less than its opposite, the integer is a 
---------------.^^ integer, 

• When you add two negative integers,, the sum is a 

integer • ; " " . 

d. , TOien you add two positive IntegerC the sum is a. 

i»t6ffftT». , ■ ' 



a. When you add a negative integer and a positive Integer, 

the sum is. a ^ ■ . integer iJ the dot labeled 

by the positive integer is farther away from o than 
the dpt. labeled by the negative integer. 
»f.. When you add a positive integer ^d a negative Inte^r, 

the sum is a ' integer If the dot labeled 

by the negative integer is farther,.away from o «ian 
„ j^ l ab el ed by^ the positive integer."-—^ - — ™ — 



' • Ex&rc3?3e Set 10 V. 

,1,^ ShQW the addition of. these > ^ddfenda on a," nxanber line by 
drawing arrow diagrams . 

• a. '4;+ -2 ' . ■ ' : ^ \ . ' . _ 



S. Look at. your diapams for exercise ^1. Answer these questions, 
a. V/hat is the first pair -of add^ds? ' . » 

^b. I'fliat' is the second" pair of addends?. *• 
§ c. How are the two pairs of addends alike? 

d. How are the two pairs of addends different? 

•■ • ■ ■ ^ . , ■ ^ ■ • ■ 

.e.. What do you notice about the new names you found for the 
. • two pairs? ' ' . * 



3. Rename + ^3 and '*"3 + "k by drawing arrow diagrams. 
Ans,wer exercises 2a through 2e for these pairs of addends. 
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ORIXBR OPcAD33ENDS ^ * 



, In ESiercise S$t 10 yoix drew dla^ams^lto^ rename + *a , and 



"2 + and to renarae<. "k + **'3 and "'*3 + You found 



something very Interesting , 



l^e' diagrams IJelow are similar ;bo one^ you drexir. Th&^ show 



the renaming of 3 + 7. and 7+3. . > 

^ "7 addend ■ ' * ' , 

, / ■ add fend ^' *. ^ : . 

, » • • 1* • ». ." 

""7 "6 '5 ""4; "2 0* "^2 "^3 **'4 .**"5 ^'**6 *7 

«. .. ■ . . " • > 



a ddend o ^ ^ _ ^ 



< i n — ■ 



^7 ^6^5 ^4^3^ ^2 ^10 ^^2^3 '^4'*'5 ^6^7 

These diagrams show that? 3 4- and "7 + 3 [ name the same 



integer, **4 . 



You .found -,""4 f'S and "2 + "4 e^ch names *"6^ and that 
*4 ^'^^ and ^5 + each names 

vYoiir work shows that: ^ * 



the order of adding t wo integers may he 
changed with no ahange in the sum . ' . 

Addition is ocaiaautative in the set of, 
integers. . ^ . ' / * 



Exerclae Sfe t 11 ^ 
Pill the bl&nks SO the aentences are true. 

b. .. -^14 + -^-S ' 'f.v „ + "18 - "18 + -^19 

c. "-6 « -6 + -4^ g. '■6+_= '"17+ "6 

d. "*"29 + , » "12. + '^^9 h. ^ t37 « **57 + "l6 

Complete these mathematical sentences. The order of adding^ 
two addends- may b.e. changed without iehanglng the sum. 



+7 N ■ e.^ ' ^= ''8 W13 





— i— 

--12 + :6 _ 


f . 

• 

h. 








C, '"^3 + ■*"11^- 

d' ■ ■ 








"^32 +. "19 


Complete the mathematical 


V 

sentences 


with " ■>,." " <,", 

V 


OP 


a. ^-3 + "6 _ 


ye ^ "3 


' ■ ■ e , 




^ "*'T + 




bv "^3 ^ "6 






+•'"7 „ 






c . '^S '^ *3 


-3 + "6 




•"2 + "7 _ 


^ 




d.. /6 + -^3 _ 




h. 


"2 + '^7 _ 


* • 


+2 



If **6 + ^2 is>'wrltten in each blank below, will the • 
sentence bfe tvuQ. or false? . , . . \ . 
a. > '"S + ^ ^- < 

A 0 + '*'5 f . < 0 + "6 . 



5. ,. Write the set whose Jneinbej»s._aili be; 



» 


the 


Integers > "h and 


< Y 


b. 


the 


negative Integers > 




c. 


the 


integers > "3 and 


< 0. 


d. 


the 


Integers, between '''2 


and 


e. 


the 


positive integers" <. 


■^3. 



6.- Adia the following. Use arrow diagrams only men neceskry.' 
. ^* ""^^ , ; e. -3n ^ 





a.. 




*'78> +93 














b. 


~15 > "2; , 


"15 < -2 






c. 




"125 < "^26 






d\ 


"**571 > -589; 


Vl > "^589 






•• e. 


"2 < -35/ 






V 

* 


^ f . 


."■^5 > 0; 


'^■^S > 0 " 

_ ... ..1 


* " » 























8, An iklrplane pilot saw that tije tenperatij»!»» outside his 
plane was 25 degrees below zero. A little later, as he 
• was, approaching a lanaing field, he saw that the outside 
ten«>erature was 4o. degrees higher, What was the 
teinperature outside the plane then? 

' 9« The teacher places the end of a pointer von a number line in * 
a sixth grade room. She then. moves it, along the n\imb.er line. 
If, it. was placed at a point labeled **'8 |nd moved 9 spaces 
to the left, at what point did it' stop? ' / 

_ _ TT— ; : ; - > ■ ^ ^ . 

.10. These are the scores of three girls on a game, v * 
\ Betty '♦e in the hole.*' 

' Mable "9 in the hole."' 
, ' ^ Ruth "8 in the hole. 

On the^next game, each girl make a sdore of ; 12 points. 
What ls,eaoh girl's score -then? 



INTRODDCTION TO TJKKNOWN ADDENDS . . - 

Dlagrsji^ may be used to rename a sum when one addend la. 
-*toaowi. if the mm is ^ and "one addend is "2, ' the 
mathematical sentence is ***7 =• ^2 + a or ~2 + a »^**"7. Mlhe 
diagram below renames ''■7 ^ as^ "2 and the number represented by 
the "dotted" arrow. 



sum 



0 unknown addend^ 



^ "2 kn own addend 



*"7 -6 "5 "4 -3 ~2 -I ,0 '"^1 *^2 "^3 ***4 •*'5 +6 "^7 

The arrow for .the known' addend, , "2, is drawn directly 
above 'the number line, " It is a solid line because it is a known 
addend. Notice that the arrow i»epresenting the sum, '*'7, is I 
the top. arrow. It is a solid line because it is a known sum. 

The ^row representing the xmknowri addend is drawn as a 
"dotted" line between the other two a2i?row3. It must be drawn so 
that the sum of it and the arrow representing • the' k?iown addend is 
the sum' arrow, '**7. * 

\ , . , ■ " . . - • ' 

The arrow for the unknown addend is drawn from the head of" 

the arrow representing the known addend to the head of the arrow- 

representing the. sum. In this sentence the arrow represents '^'9. 
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. , Exercise Set 12 ' ' 

I. Study the arrow diagrams below. Write a mathematical sentence 
*to rename the sum. Pind the mknovm addend. 

— — — > , ' ■ , ♦ * 




;;;6 , ■ \ — 

^ "6-5-4 -3 -Z ' -\ 0 +1 +2 -^3 +4 +5 +6 

■ ' . ■ , -v 

«. • ' 

" ». 



^ 

X , ^ . 

b. ^ , ^ , , , , , , 

'6 "5 **4 ~3 "2 -| 0 "^-l •*'3 "*'4 '^S "^6 

0' , ■ 1 t » 1 1 » > mm 

^3 -2 0 '^'i /^a "^.3 ^4 **-5 "-^-e 



( 



• -6 '5 -4 ~3 -2 -| 0 +2 "^3 "^4 

t 



•6 ~5 "4 "^3 "2 



0 +2 .•*'3« +4 +5'>**6 



I 



4* 



-Hb nt integer In Column A m ay be lao o d . t yO-^eoB ^let e ea c h at arfeencer 
in Ool\»nn B? . ■ ' . ■ ' ■ 

a. **"9 ■ , . 

h: "IS 



a* 




"6 


C3 


"l8 


• b. 


lo + ^ 




SS 


Til 


Or 








"2 








53 

y 




e. 


to 




' SS - 


"-6 




+5 + 




aa 


'^'lA 



d. "7 



3. Coiui>lete the following sentences. . " 

"8 = +6 "^8 + ^- 0 

: ' ^« 9 « 3 h. + "^9 « "a 



4. Rename the integers below by completing the mathematical 

sentences. " . , • 

'^3+_ = "^9. . e. . '^.H + ^."ig 

_ + "s ^^^s ■' ■ f . + •*'18 « "12 



d. "1 + _ « ■*'9 ' h, ~17 + « "12 



ERJC. 
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t 



5. Diagram 
• . unknown addend. 

a^ » = ^5 

"c. r + "^i^ « "7 



each of these mthenjatjlTCT'senre^^^ 



d. 

f V ^"2 + p « "9 



-6. Wumn A represents teinperatures at 6:00 a.m. Colwm B 
■ represents temperatures atf ■ ^VtOO. p.m. Find the total change 
in teaiperature between 6:00 a.m. and 4:00 p;m. TJse an ' 
; integer to iiidioate the amount and direction of change. . 



'Monday 
•Tuesday- 
Wednesday 



-cO 



4-2O 

-)iO 



7. Below is a list of cities and the location of each. We thii^ 
,of directions north of ^ the equator as positive. 



,.Hllo 
Rio de Janeiro 
San Tranei^stS'S^ 
Lima 



.20^ north 
23*^ south/ , 
38° north 
12^ south 



Coroplete: ^ " 
- a, San Francisco is ^ 

t), lima is degrees south of Hilo. 



degrees north of Rio de Jaiieiro. 



c, Rio de ifaneiro 4.S 



degrees south of HlXo , 



d, Lima is 



degrees soifth of San Francisco. ■ 



1 



The process of finding ^ \mlmown Ad^nd 3,n a sentence llKe \, 
"5^+ n « "7 is subtraction , • 

The diagram, on. page 228, renamed • 7 as~ "2 + "^9. it helped 
you, find an unknown addend which is the result when you subtract ' ■ 
"2 from "*"7. . .• " . ' • * " 

The sentence' n + "^7 = ***3 is diagramed below and the step.s ' "< 



outlined. 



1^ 



•^3 



*7 



. (1) A solid arrow f 03? the known addend^ "•"T^ Is drawn.* 

(2^ A solid arspow for the sum, "^3> is drawn. 

V (3) A- "dotted" arrow for the' unknown addend, n, is dravm 
from the head of the **;7 arrow to'the head of the ^^3 
arrow, - ; . • - 

(4) /The Motted" arrow is^naraed "4., 

The subtraction of int^egers may be shown by drawing arrow ^ 

■ ■ ■ , . . * » ' 

diagrams. To show subtraction by the use of arrow diagram s., yo>jt\ 

' r'' " ~ .* ■ ' I > " . . ~ ■ ' 

must find an airow to represent an unknown addend. 



if 



Exercise Set 13 



1. Find the^unknown addends. (Use an aj?3?ow diagrwu. ) 



» 3' 



4 + 

_ + "10 » "7 



7 + 



7 + 



d. "^12 + 



h. 



+! ""15 « "10 

Use arrow diagrams to find each tmlcnown addend below. 



a. . "5 + „ 

b. + "*7 

c. **"2 + 

d. + **5 =9 0 



"2 
"^6 



ft *^7 + _ "3 



5 +. 



+ -^3 



4 / 



3. Diagram oh a niianber : line 

a, T\TO trains started fTom the same station but traveled in 

' opposite directions. Train A traveled north at the. rate 

of 46 miles per hour, train B traveled south at the 
rate'W' 53 miles per ho\M». How far north of ^ train B- 
would Itrain A be at the end of the^ first hour? 

b. In a sarae, Janets score was .56 and Macy^a score was ^ "23 
in "the hole," How jnany points was, Jane ahead of Mary? 
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Th^ "Short~Cut" Method For Subtracting Integers 
' ' 'Exercise Set 14 



One addend . iia^ach of 


the foliovdng- isF -represented by 


What Integer dois n * 


represent in each? 


a. .**'2 .+ n = ■^'S 

* 


f . "^7 + n =: ' **V . ^ 


b. 0 + n a ■^'e 


g. "^5 + n = "2 


c. "2 + n "^6 / 


h. 3 + n = 2 


d. ~4 + n = •^•e 


i. + n = "2 


e.^ "6^ + n a ''"(5 


j. **1 + n «= "2 ' 



2.. What addend is represented by. n in each, sentence? 



a. 


n + 


"5 = 




. d. 


n 


'+ *i 


= 10 


b. 


n'+ 




"10 


®» 


n 




= "10 


c. 


n + 




■"10 


f. 


n 


+^5 


= "10 



3. Find t^he unknown addend. « 

a: -■^12« n .f ' d, -'■'2'+ n 

b. "7 "5 +»n ^ e. '**14 = n + "2 

c ♦ "8 * n + '*'6 ' f , "2 = "1 + n ' 

What integer inust be added to each of the foajlowing to 
obtain a sum of — — — ^ " 



>. "*3 



e. 9 



^- 0' ' f " . f. ^6 
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5. Write a true ^Jtnathematlcal sentence using addition and these 



integers: 








■3. 










* 










e. 






""9 




-6, 


4 





Answer: 



mc 
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^ WHITING SUBTRACTION SENTENCES / . 

"Subtraction is the operation of finding an uinknbwn addend 
Sentences like these haye unknown addends. " 

. . ^ _ . ; '. " , ; ' . " • 

■ . . . ^ "5 ^^•'e - •**6= n + '+2, 

' • ~2 + n = -5 ; -^8 = +12 + n 

To find n, the kmvm addend is subtracted from the sum. 
To f Ijid n in. n H^^5^^ % r'^ is sutoacted from .-^8,. 

To show this in a mathematic^al sentence you way write 



n = . -5 



2 ^ n ^ /"S * may be witten ^s n' - "2 
6 ^ n ^ ^2 may be written as n « ^6^^ ^2 * 
8 => 12 + n be written as n « "'"S - "*ig 



Exerolse Set 15 



Write the following subtraction sentences as addition 
sentences, • . ' , * 



a. 










"*i8 


- "13 = 


8 




■ "9 


♦ 


i , • 


' ; •■g. 




>-^35 = 


r 


c. 






X 


h. 


+45 


- "17 = 


a 


d. 




- *^25 = 


t 


i. 




. -^8 = 


d 


e. 


~35 


- '^21 = 


h 




"12 


- +16 


e 



Rewrite the following subtraction sentences as addition 
sentences', , _ . 

a. "4 - "2 « g * e. "6 - "13 = o 

b. +7 - -5 = i - f,- +7 - +9 = a 

c. -3 -^'l^ v > e. +12 - +5 « t 
d». +2. - -^"^ % h. -9 ; "1 = s 

Choose an Integer from Set* A to use as an unknown addend in 

» 

each of these. 



5 e. 



Rewrite as addition sentences. Then4^nd the \inknown addend, 

a. "17 - "^5 « n 

•> . ■ • • • 

b. ■*"16 - "2 e 
"2 - ■*"8.= a 



7 - 32 « e 



+2 - -^19 



"2 - ""6 - c 



li,..^ -J; 3 - "16 « a 



5. Ccjpy, a»d complete ihe following sentences by vn:*ltin6 the 
correct sign of operation. 



a. 5 

b. *1 



c. 
d. 



13 
"9 



7 ^ "*'2 



1 « 0 
*10 « "^23 

> 



6. Mark true o% false. , 
a, , "2 + "3 "3 + "2 



b. 



e. ' 7^ 



'h»' .**'26. 



*3 » *^21 



"^11 « "^15 



"IS « 12 « "^3. 



= fv. "2 + ***3 ~2 
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REVIEW ^ . ^ — ^ , 
, ■ ' Exergilse Set 16 • ' 



; !• Add these Integers. . Try to add them without the use of 
aivow dlagraiwa.. 



1 


a. " +7 ,+ "^5 




- 'd. > "4 + +4 ' . . 






\ " '"'""6 + 




e. "14 V +6 










f ., "9 + "19 • , ' ' ^ 






Try to :^ind the 


unimown addend vdthout the use of arrow . 






^ diagrams.- ^ 










a. "7 - '3 , 


• 


a. 18 -.+5 . ■• 

*^ . ^ ' 






b. - +8 • 




^ el ^+18 - "2 • 








* * > 








Perform thesef operations. 


Try to perform them without arrow 






diagrams . 








It 


a. -^6 . 

> 


















/ 


- c , ' -8 •+ +13 




: Tf . . "^8 - +10 , . ^ 








Perfopi the following without the use oi; arrow 






, diagrams « 









a.- "625--;:^25 . . d. '^2^00 + ""300 



^009 « ,31 



h. ^$^9 « "^1- — .^^^.^^^^ + - -+lg§. 

* ' . . "ft ■ . • . 

c. '^55 + "^55 - f.. "4,376 - "4,376 



239 



ERIC- , " . ; ^ ^ 2g7 



5» On* any number Xl^e, how many wits apart are: * 

a • , . .a-4Qt and the-X--4ot? ; U-"- . i ■ . 

b. the "6 dot and the *3 dot? * . * , 

*c, the "iO dot and the '^lo dot? ' 
\ - . • '• 

6. John lias a score of "B points ("8 points in, the* hole") in 

a game. How many points would, he need to earn to. get 
. " to a s«^ore of ■**5 points; ("5' points out of the hole")? 

can think of this In' thi^ way: "What integer juust be ' 
added to o to get a sura of 5^" 

■ • .J. • ■ * " ■ . . ■ 

He would need to eai^ 15 points. - 

a. r How many points would he need to earn to get to a score 

of '^'8? _ - * ■ " 

b. .of "^^lo? • ' " • 
' ,0 . . of **■£? 

- * d'.. of 0? . • ^ . ' • 

7. The lowest temperature eyer recorded in the tJhi ted states was 
70^ belQw zero at "Roger's Pass, Montana. The hli^est 
temperature ever recorded in the united States was 1^4*^ at 
Death Valley, California. How »mai^ degrees higher was the » 
temperature recorded at Death Valley *than the ten^erature 
recor^led ,at Roger »s Pass? 

a» ^m* Eve|»est la 29,028 feet «bove sea level . fhe J^ead-Sea- 

:Us 1,2^ feet below sea level. How "much higher is Mt. 
. >Bvere^t tfiai) the Dead Sea? .\. 



9* * Complete the a<Jdl tion chart belpw . Add . to each Integer 
given, in the left column the integer ^ven in the top row, 
Use ^ow diagrams if ^ou nee^. them* , , 

' " , . ADDITION CHART * 

• - Addend ' ' • * 





"*4 - 


"3 


2 


•l 




-^1 


•^2 


































+2 












- -"a 












\ 














-1, 














0 








V 






.\ 








































0 


























•4 




"7 

















10. Exandne the chart and list as inany relationships as you oanr« 
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Complete the subtraction chart by filling, in the unknown " ' 
addends, ^Subtract from each integer given in the left " 
column (t^e sum column),, the integer given in, the top* row . 
(the known addend row). 

There are tl^ee ways.to find integers* to complete this- chart. 
Suppose you are subtracting "5 from ""5/ You could write 
"5 - =.n. You can write this as an addition sentence , 
"5 n + "j. / \ 

A. Then use the addition chart. V is .the sura and "3 is 
one addend. Find in the left column of the chart. 

5 is in the row to the right of . "5. The- integer in 
the top row in this column is "a. So "2 is the -r 
nuBiber tha* is represented by n. "8 belongs in the 
subtraction chart in the row to the right of *5 ' and in 
the coluim" headed by ""3. 

B. You eW^use^the counting method to find an unknown, addend. 
You would count, from^ the known addend (."5) to the sum 
("5). This count would be to the leftj for S spaces, 

so n- is "2. ' 

C . You can draw an arrow dlagraa^ to find the Imknown addend. . 
You would draw thS? arrow for the known addend ("3) and 
for the sum (~5). The ara?ow for the unknown addend 
would start at "3 and have its head-^at- "5^, me 

arrow would be labeled "2, " ' ' ^ 
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SUBTRACTION CHART 



Sum 




•3 


-2 


-1 . 


0 






>3 










+6 
























> 


























1 


9 






















0 




















"1 








, 0 




















































"•4 






•4 















12. .Exaajine the chart and list some relatiohshlpe you noticed 
d.p you made the chart.. , » . 



When two whole ntirabers axe added, the order of 
the addends may be changed without ohanglns the aum. 



Si. V 



ij. What property of addition l8« stated above?' 

14. Select at least five pairs of whole ' numbers . Add thea to " 
illustrate thi^s property.' 

15. . Select some pairs of integers and add them. Decide if this 

property" also applies to the addition of integers. 

16. If this property of ad^tion of ig^ole numbers also applies to 
Integers, 'write the statement of the property on your paper. 



17. Fill In the chart below; ' 



♦ 




Adt^end * 


Addend 


Operation ^ 


( ) 


+2 




- 


2* 


( \ 




g .....ir.^,..,, 






f 




f ) 










^ "^2 














6. 










7. 


( ) 


^8 


"8 




8. 


( ) 




"7 






\ J 




"12 " 


, , , nViL ^ ., 1. 1 


10* 


✓ 


f 1 


"6 






( ) 








12. 


"11 


( ) * 








( ) 


^24^ 


. *12 




14. 




2 


*( ) 




15. 


( ) " 


^ V"4* 


+4 





■ V 
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BBSCRIBING LOCATIONS 



Chapter 5 
COORDINATES 

Exploration 



1.^ HOW many points are there in a plane? -eabh point ^ 
O '^iifferent ' f otner point? . How can, „e find a wa^ 
identify a particular point? > ' 



,Think Of the top pf your desk as a part of a plane. Place 
a Sinali^bject to represent one point on your desk" top. 
^ How Qouid you describe its location? 



Jed said, "The point is / inches, from the lower le^t-hand 
corner of my desK." Does this give you enough information? 
How many points are I inches f i-om the corner of th^ desk? 




Itertha said, "l^didn't uiea sure from the corner./ % pomt 
is / incxies from the left-hand edge and 8 inc.hes fronf , 
the lower ,6dge.» is Martha.«s information ^e nough to locaa^ 
the point % 
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Jane' said, can use Ted's lnfonnat4.on and some more 
Information to describe a point. My point is . ( inches 
from trie lower left-hand corner and .19 inches from the* 
iower right-hand corner." Does this give you enough 
information? . 

How many points are ? inches from the lower left- 

* ■ • . ■ ' . * . ' ■ ■ ' 

nana coriier? fkr^f^ny points are 19 inches from the 
lower ri^ht-hand corner? How many points of the desk top 
are at th^ correct distance from bo tn corners? 

Joe said, "l can use Ted»s informa^feion and 'some different 
Information. My point is 1 inches from the lower left- 
hand corner. It is on a ray, that makes a ^0,^ angle 
with the ray from the corner on the lower edge of my desk. 
How many such rays are there? Does Joe^s method- work? 

Are tnere at least three ways of describing^ the location 

of a point on the top- of the desk? Cd^ you think of 

I ■ * . .. ' 

otners? 
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Suppioee a rectangular region 6 inches long and k 
^ ijfiches wide represents a picture and a point C is a 

, particular point of the picture. ' - 

■ « • ' ■ ... 

1. tJse your ruler and protractor to draw a |ec tegular region 
^ . to represent the plctuire. Label it as shown below. 

^ ia 6 inches in length. IS is 4 inches in length/ 



* S. 




Suppose g/ is 5 inches- from A and 5| inches from B. 

a) Use j4ur compak© to Locate . c. is c exactly one' 
point of the picture? 

b) Wh$it property of triangles is illustrated' 

c}„ Whal^ Information was used to locate . C? What fixed • 
points were used? How far apart are these fixed 
points? 



S^7 



a) wake another copy of the rectangular region. 
Draw A? so that -the union of. A? and " A? 

is an angle of 37^ " . j 

b) on A? locate point C to make W 5 inches long. 

c) Is C exactly one point. of the picture? ^ v 
a)- What information was used to locate C? t 

e) What fixed point and line were used? 
Your drawing should look .abott?>4ike this; - 




Copy the rectangi|lar region "again. - 

a) " Locate .a point E on 1® so that M is. 4 inches 

. long. . " 

b) nraw 'a ray.- Put its endpoint at E. Make it so that 
,,it and EA Srorm a right angle. ^ . 

c ) Locate a point F . on-- ItE so that W is 3 inches 

long. ^ ■ ^ 
d) ^aw in the rectangular region a ray with endpoint P 

perpendicular to PA. _ ♦ . 



e) Does the intersection of thelrays you have drawn locate* 



esjaotly one point C? 



5« 



6. 



f) What Infomatlon was used. to locate c? 

g) What fixed lines were used? 

Loo^ at Exercise 2 in this Exercise Set. is the method 
u^ed In It the same as the .method used by Jane 'in 
Exercise, .4 of the Exploration? 

' • ■ 'v ■ ' ^ . .--V 

Look at Exercises 5 and 4 in -this Exercise Set 

a) Which of these exercises uses the ^ame method -that Joe 

used in Exercise 6 of the Exploration'' 

... * » ' ' ? ' 

b) .Which of these'exeroises-uses th| same method that 
Martha used in Exercise 4 of W Exploration? 
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COORDINATES ON A l^im 



Exploration 



The metfiods you have considered for locating ^ point in 
a, plane all in|rplved using: . 

a) at least one t\xe^ point and at least one line from . 

vjhicb measurements were madej and - ; 

b-) at least two measurements of se©nents or angles. 

, ^' J ' • ■ 

1 , . 'VHnS/i ot^ situation in which you are given a" fixed 
point ^ A]^. Can you describe the position of another' 

point C by Just one measurement? Where must C lie if this, 
is possil^e? , • • • 

"2. Look at the number ray below. 
A B ' , 

» t \ ( ' — 1 , I-- ' ■ > K 1: 1 s 

0 ;.l 2 3 4 5 6 7 8 9 10 11 12- 



If you know the distance of C. from A * is 6 units and that 
C is on AB, do you Imow exactly where C is?. 

3. Now look at the number line below, 
a) vmat kind of nuunbers ^re shown on this number line? • 



B 



"6 "5 -a ""1 P 1 5 ^ 5, • 

b) If yo}i know the distance of a point , C fi'om A, and thai; 
• c is on AB, how many different points c^uld |j0 named C? 

c) What must you know beside the distance in tJpder to locate 
exactly one J6int C ? 

. .. ' 250 , • • 



What Una of numbers tell bojth the direction and 



distance, of a point from a? 



\ 



A number that tells both distance and" direckon of a 
paint on a line from the o-point is called the Ordinate of 
the point. ' 



^ ; 5 . On the^ number line below, what is the coorAate W 
B? of C? of D? 




6 , What point has the coordinate "3? What point has 
♦coordinate ■**5? . • 

When you mark on a number line the points which/have a 
certain set of numbers as coordinates .we say you are drawing 
^ the set of numbers. " 

Below is shown the graph of a set^ of integer 
heay doti are the graph of the set C"!, '*"2, '^5) 
different kind of graph. from those you have seen -before? 




"2 



4-^ 



851 
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. , 7. > Sometimes vertical (vip and 
down) lines are ussid. Vftiat set of 
integers Is graphed on this line.? 



"3 
^2 

0 



8, Draw a vertical number line and 
graph this set of integers: 
("tk, "2, '*"2,' 0}, 



' 9 What rs the coordinate gf the point halfrway between 

A and B on the number line below? . is the coordinate, an 

. ... * ■ 

integer^ ^ . , 



5* 



E 
"4- 



A 



4- 



B 



"1 I i 



4- 



5 -k 



0 +1 ^2 "-3 



c 



10. What number should be the ooordinate of a: j^y^t half- 
way between C and D? half-way between E andv F? Are 
these coordinates integers? , 

J:.". _ " '..^^ 

Many points have lis coordinates numbers which are not 
Integers. In this unit, however, we shall use points whose 
tjoordi'nates are IhtegerB. , ; . » 1 * > 
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Exercise Set 2 . 



Draw rtumber lines showing the integers, from . *"lO to '*"10 and 
graph these sets. Use some horizontal and some vertical number 
■ lines. « 

-fi, {The positive integers less than^ ^6) 

* ^1 {the riegativd integers greater than "^i,} * 

-\- • - ^ ' * ^ * * 

Cme inte^5e^B, If's^ than "^3 and grea^^^ than "llj 

{The posit iveciAtege^^^ less than '*'ll which are divisible ' 
. by, 5, and t^ei'r opppsites)* ' / . 



. 6. - (TheMritegers Vless than and greater than "11} 

* /, ('i'he integer which is 3 giveater than "2 and the 
a*' , ' ' rf' ■ ' ■ 

integer Which is j- iess than "2) , 

^ List or, describe ^the isets of .integers^. whosevgra^hs are shown 

berow: /X ■ " ■ "v ^ 

; ^8; - ? i ; ■ . A" I — — H . I ^ . — I . . 

"6 "5 ' *^\,;, "3 ".2 "1 0 \ +2. +3 +4 +5 

9»*'*r« — — — • *■ -H •-i- • ^ — I 1 L_ 

• . ^ "VX -J -2 -1 • Q.r- +1 +2 * t5, "^5 -^6 +7 




/ 10;^«*»rJ — ^ — • • • > : • — I 1 ■ ! I — 

-^^1-3. -2 ;i AQ -^i%-^2 -^6 

ii- I \ i > I . I 1 — * ' i u 1-^ — i , t I » 



'7 



/ 



^■.253- 



- • % 



COORDINATES IN A PLANE , 

. Explpratlon * » 

^ * . ■ »■ 

- ■. ■ . \ ■ ■ ■ . . 

■ ■ ■ • , ' , ^ . --^ ■ 

Look at ,the number liiie and the points P and Q below. 

* ^ ^ . * 



+ 



4- 



Since ;i -is on the numl^er line we can Estate its position* 
by naming Its coordina^te,, On txie other handy since P 

is not on tnis , number J^ine^ we cannot state its position, by , 
naming its coordinate • It seems to be dipoctiy €ibove ^1 on 
the llne^ but we fleed a way to tell how far above the line it is 

, We can flrid a way to do this by using a second number 
line which is perpendicular to the fi^st" number line and has 
the 6ame ^erp point ^ ^ + 



We see now that . P is directly to the left of on tne 

* 

vertical nuiiiber line. We can describe its "position by using 
the *tv?o numbers, "1 and ^$t\ Is there any po^^nt except P 
which is exactly above oa the horizontal number line and * 

.also exactly to the left of ^2 on the vertical number line? 

■ Wtiat is meant by "exactly above", and "exactly to the 
left of" in the last two sentences? 

The. position of P can thus be described nc^t by one. 

V . " . . . . . -4. ■ . 
number, but by the pair of numbers, ("1, 2), The numbers 

**1 and "*"2 are called coordinates of -the point P. 

Tne firsi^;^iumber tells the number , exactly below it (in 

this example) jLn the hol^izontal number line. Th» second 'number 

\;ells the number exacxiy to the right (±T\_ this ex ample) of P 

on the vertical number line. The order in which the numbers 

are named is important, so {"1, '*'2} is called ^ an ordered pair . 



Let us tftink more precisely about finding the numbers, 
which describe the position of a pdint . Look' at point R 
marked , below . . . 



\ 




A line seg;ment from R is drawn> perpendicular to the 
, horizontal nxmber line. It intersects the number line at 

•A line segment from R is drawn perpendicular to %hQ 
.^vertical number line. It intersects the number line at "3. 

^^_T^he. JejeA^OP_jaf. -.B-^^ Jay, th e ordered mimber-^)ai3g^ 



W6/can use perpendicular lines to find the position of 
a. point. ■ ' ! . 

Cori&lder the point which is deecpibed by the 
ordered pair Cs, "l). Look at the drawing below. 



^4 



1 



-1 — ■■ — 



1 

"2 - 
"3 • 




4- 



+-X , +1. +, 



+- 

"4 



5 
I 



Since the first number is '^'2, find the point for '^'S on 
the horizontal number line. A line segment perpendicular to 
the number line is drawn at this point . ' 

Find the point "l on the vertical nupiber line., 
' A "line segment perpendicular to the number line is 

"drawn'^ at ""this"' point. "7 ""■"■■""^ - 
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'The. two perpendicular line segments intersect at the point 
labeled Q. Q rk the point whose position is described; by. 



the ordered pair ( 2, 1). 



I ts' first coordinate is 
Its second coordinate is 



D^^ the ordered pairs ("^2, **1) and ('l, '*'2) - describe, 
tivo different points in the ^lane? 

. Briefly, we can th5.ni<: 

To locate the point '("A, "3), start at (O, O) 
count 4 units to the left and then 5 units down. 

TO locate ("l, "^2)/ count 1 unit to the ? and 
then 2 units * ? . ^ 



TO locate (^2, "l), count ? units to the T 

and then ? unit ' *? 




3sist -in describing accurately the position of points 
it i"SLiliMStomary to use graph paper. On graph paper sets of 
perpendicular lines are printed' form%ig segments of ^al 
, length. Any pair of perpendicular lines my be chosen as the 
^ number lines. 
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The ordered 'pair (-5,^3)', Is graphed below and the 
point it identifies is labeled A, Notice the ordered pair 
is written in parentheses beside the point. 

l. '^ WJ^ite the ordered pairs which are .the coordinates of 
points B, D, E, P, and Q, Write your answer 
' lilce this: A<"5, S3) " " > 



y 


































\ , ' ' 










•B 








J9 ""8-7 -6 "*5 *"4 -^3 'Z ~LP 

4 








\ 














""5 












* 












# * 
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2. Use a 3heet of graph paper with lines one-half inch apar^. 
Choose two perpendic\ilar lines for ^umber lines and draw- 
heavy lines on them to show the lines yoxx have chosen. 
Label the number lines from ""6 to '^S^ 

Graph these ordered pa^rs . Label each with its' letter and its 
coordinates, " ; ' , 

■j{"6, "5) - . - ' 

K{0, "*-6) 
, M("'2, 0) . 

Y • R("2//5) ^ 

- , , ^ ■■• 

When number lines are used In this viay, we call" each 
number line an axis . The horiaontal number line is called the 
x-a:xl3 and the vertical number line is-oalled the y-axls . 
The point of intersection of the x-axis and the y-axis i's , 
called the ojrigln . . 



Wien you draw! graphs you should always label the axes 
("axes" la the plural of axis) in a certain way as shorn 
below. 



V 















' , ■ • +2, 

Origin— ^f-l 

' ■ - - « . >^ 


Horizontol Axis-r 


' -2 












Vertical Axi? ^. 







write »x» and "y" ni^ar the arrows on the. rays of the §2s«fs 
•which show the positive. Integers. ^ • 

Label the 0-point fend several^ points on each axis. - 

When you graph an- ordered pair, label the point with the 
03Xlered pair.. 

Label the x-axis 'and the ' y^axis ..on your graph , paper for 



^ ^ E^frcise 2. 



v 
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^ Exercise Set 3 
1. Write as (Medered pairs the coordinates \?f the 



labelled poBats. 



C 



y 

+4 

+3 

•*-2 

^1 



-9 -8 "7-6^5 "4-3 -2 



•H 



~2 
"3 

""7 



♦A 



A 



• F 



B 



2. Qraph the following ordered pairs.. Use graph paper and 
label the x-axis and the y~axls. Label each point. 
■A(-7, ""s) ■ DCC'-^IO) 
B^h, ^9) \ . srS, ""8) J 



cr6, -5) 



PrS, 0) 



J, Can you -write an. ordered pair of numbers to tell the 
location of your town on the earth' s surface? Tiihat 
would you use for number lines? 
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V ^ E5q?loration 

(X-Coordinates and Y-Coordinates) / " 

You have been using two perpendi|ular number lines witjh 
-th^' same zero point. We cailed these number lines the x-aJis 
and\the «y-axis. These lines help you identify th^ point J' 



a plane ^hich is the graph of an ordered pair of numbers. 

We sajr "ordered pair" because the order in which the t|wo 
numbers are nam.ed Is important. The point named by the pal 
^- ( 3, *^6) is a different point from the one named by the 

_ .'pair (-^6, -5). , f _ ,; • 

The first number in an ordered pair, which tells how 
far the point is to the right or left of the y-axis, is ' ^ 
called the x~coordinate . The number which tells the. distance 
. of the point* above or beloiv; the x-axis is called the 
^ 3r-coordinate . "* , 

1. a) Name the x-^ordinate of each point graphed in 

^ , Exercise 1 of Exercise set 5., "* ^ , 

h) Name the y- coordinate of each of these points. 
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Write jfts an ordered pair tr.e coordinates of these points: 



A: 




coordinate 


is 




y- 


coordinate is 




B; 


y- 


coordinate 


is 


UO, 


X- 


coordinate is 


L 

3. 


C: 


X- 


• 

coordinate 


is 


0, 


y- 


coordinate is 




J: 


X- 


coordinate .is 




•y- 


coordinate is 


0. 


E: 


-x-c ©ordinate 


is' 


+8, 


y-coordinate i^s 




P: 


y- coordinate 


is 


0, 


x-coordinate is 




G: 


x-coordinate 


is_ 


"7, 


y-coordinate is 





Graj^ the points whose x- and y-coordinates are gi^en in I 
Exercise 2. Latoel each with its letter name and its ordered ^» 
pair. ; 1' 



Kxerclae .W. t 

I^boa ych^oin, wl.. l«te, name anc its or.e«a 
^ pair, . i^'^l.T . ■ . * 

.A;. (-1; V)"; ■ ,f ' ' 

^[:l>r^m an. K^. The union or S^/^^, ^ ^/ 

; a triangle. What kind of triangle is It^ . 

ci The base of " +. ^ ' 

~ _ triangle ABC . is on the 

axis=. 



O^ph «,03. poln'ta. I^bel eaoh -point with u^ietter 
. ana Its ordered pair. 

D: x-coordlnaie -3, y-ooordln4te ^ 
■S: x-ooor^o "l. y-ooordlnate -3 

'^'^pwite 5, y-coordinate 1 ' 
G: x-coo4inate +3, y-coordinate +5 ^ ' 

b) Draxv I^, i]^, ^ Which of th*>«. % 

- . wnich these names describe 

the figure ijepg? 

• , 1 ) Slinple Closed curve 3) ■ s'^^^^^ , — 

• 2) Polygon ^ | 

. «>J Isosceles triakgle 

, 3) Quadrilateral ' 7\ ^ ^ I * ' 

\ () Hectangle / 

M square region 8j Union or four/angles 

«■) ■ nra« W and W. what a^e' the coordlnatea of ,«,e* ' . 
intersection? % . - • . 



.a) Write three different ordered pairs in which the second 

number is 0. 

• '-i *' 

b) tsraph these ordered pairs . 

Ci Where do the three points lie?, 

■ . '. ■ » . • • 

d) write three different ordered pairs in which the first 

nxwnber is 0. * 
■ e) Graph these ordered pairs using- ttie same ^axes you used 

for b.f 
f) Where da thesa^oints lie? 

4. a) Ar^ point wise 3c-coordlnate is 0 lies on the — ? . 

* b) An%point\i^se y-coordinate is. 0 lies on the 

■ ■ , , • 

5. a) What are the coordinates -of the intersection of the 

X-axis and the y-axis? ' . ^i* * • 

• b) Vhatlfeecial name is given to the point of Intersection 
of th^ x-a:^ and y-axis? 



X. 



1^ 



t/S^NG COORDINATES TO Pli©:MEA$URES J^- 5EG^®NTS ' " 



^r>TT^ite, .ordered Virs whicn h\ve 3^^^' ^.^^^^^^^^^^ . ^ 



(xio- not use , 0) ana nitterexit y-coordlkates . 
b) Graph the points "jPor the ordered pairs/ ■ 
■ . ' c) Are ail five points 4n the s^ae line' * " * ' " ♦ " • 

. 2. a) Write; 5 ordered pairs whicn have dirrerent * 

^ .x^^oomnat^s an^ tae same y^t^^rdXnate^ (do not. use 0)\ 
; : Grapn-th^ joints the ordered \alr?s * ' ^ 

^ ^S) . all rive points on the^ sa^ne line? 



Wnat -do you noti<^e about, the lides suggested in X 0) 

• . a), Qragh the poXts Riy/^-^f) and • s(-2,, +3) V 

b) What i8-T:he -measure of m unit segioents?- - • 

^ c) could you f in4 the measure of 15, without counting 
r!fr* t..funit segments, by. us'ing the. y-c<:)ordinates'? » . 

; a) ,,Graph Xhe poiirt^ aCj, -5) 'i^nd B(V, 
. 'Subtract • from- "^k; . -3 = -> . - - 

, Si^bt^t ..ti, from -J. -3^. , . , ^ 



^ length of - AB? 



1^ 



, t 



a) Consider the; joints C(:*'i?«>:?, and D('^105, ^=69) 
- Without graphing, C : and " D, can you find -the length 

or "5!?? . *• , *^ 

b) What, is the length of IS if R has qoordinat^es 
("■3, ^5/9) and S ^as coordinates ("3, '^68)? , 

From your observations, in Exer^jJJM 1-6, complete this 
sentence: , ' . » .■ " , ' ' 

To find an integers Which tells the measure. In units, 
of *th^^ segment betv^een tvjo pointp: . * ^ 

a) .'if the. x»-coordinates, are the; same one 

coordinate from the othe:)^ ■ 

• • • ^ , \ ^ ; . . ■• ; 

'b) if the y-coordinates, are the same , one ; 



■ ' * Exeyplse Set " • > 

1. Ke^e ar. nmes of points and the cd.ri«ata3 of each: 

. • V ,C( 2, 7) 

\ ' dC2, "7) ' 

, : ■ . - ■ ;pr8, -1)' 

a) "" a. pal>*of pol„ta;,ath. the3a»e.-coordl«ale. 
; . Then fini the. lenajth of the .esment joining each ijar. 



/.) Find the pairs of polht^ .„ith*W sa»e'y-ooorai„ate. ' 
^ Then rind the length of the aeement" joining Wh pair. 

e ) Cheoic your answers b/grap*,in^- the ordered pairs and .t 
counting /unit segments . _ ' - 



a) Graph this set af. ordered paips^of i-ntegers and label 
., the points,of the graph. (AC*-2, tpj, Bi^Q; "s). 

What kind 6f ^jiadrllaeeral is" ABCD! 

0) . Find .the lengths of. Jffi ani' BP. ' (Don-t count. ' ' 

^ubtafaet coordinates . t • ^ * . - 

d) What Is, the area of region aBgd? * * 



3. a).. G*raph these points Et^S, *fi). ' ^'h *BK sri. . 

b^) Draw FG, EG. What segments are the base and 

hei»ght ot .AePG? . ^ * 

* /' c) Find ti^ a3?ea A^FQ* * ' * 

, U. a) write on your paper. the coordinates, or each labeled 

.* ■* . " 

point m the flgur^ "below. 



Find: 1^) a set of four labeled points with the 
same y-coordinate . 

2) a set Of tv^o labeled points with the same 
y-coordinate. , ' • \ 

.3) 'two sets of two labeled points with the 
• ■ same x-coordinate . 

Find. the lengths of these line segments: Mr W 
W, V 

Name two triangles and a rectangle in the figure, 
and find the area ofi- each region. - 

What is the area of the region bounded by 
quadrilateral • RSTP? " , 
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ft) writ© the coordinates of each labeled poixit in 
the flgu3?e. ' ' .! 




b) Flgi«4' 4BCD lfl;a 



p) What Bet of three points have the" same x-coord3iiate? 
Can you find another set? , • 

d) What three, labeled points have the same y-coordihkte? 
• Can you find another set? , . * ' 

: e) Find the * lensliHs of base and altitude of each rl^t 
trl^le wlth labeled 'vertices . /(©lere are four.) ; 



n- Wnd the ««S °f each Wiii.Sular^rej*on i;^^^ 
■, -of Che rectangulap„r«gion.' 
^ g) Find th© -kr^-^ th^^ XJf^l^n ^' AE^/-. . ^ ■ ■ 

. play it. \ fisn are the "ruies ,' They are, stated fpr tw6 
.Pf ayersj if ;.t:here are tW "siaies- >ith several players ^ 
•on ea^h.swVtJ^en th^, ••^ides" play alternately «i;th , each ■ 
..Piayej'on a side playlhg in.turn, vTtie game can also J.e . t 
Pl^ed on a Mece > paper/ rather th^n on a' chalkboard , 
^^)!'Draw. (on the ^chalkboardl x- and y-axes and-^harH-eapV, 
. ttxls With numerals from "10 to "^lo: " ^ 
py C5he player marks" .(.with, white chalk) l©, points ' ' 
(battleshipB) each haVing; coordinates which are integers, 
i S2,.2^1abe!L'th4 points with their cooa^lnates 

c) The opponent .p^ayer/ma^ks (with colored' x^halk) ' 10 'new 
polkts^ (battWshlps) jor his side, each poiyt haying ' * 
coordinates vJhich a^e^ntegers ; Do no! label the * ^ V 

. points 'v^l'th their coordinates-. • ' |. " 

d) , The first player calls out ah <;rdered pair of int^e-^rs. 

.If there is a pointy (i,attl%shlp) marked with th^e. , : 
coordinates >erf the A^^ki,ng- is -erased (b«.|5tleship * 
^sunic). JSomUiraes a. piayer>ak4 a ^Wlst^e, and sinks 

^ ^""^ o?- his^,om.MtM^ilps/ point; 

marled wTCh these coord,33iates- ^hen the oppon^t ha^ 
.his turn. . * ♦ *' * , * . ' 



e) The second; player now ha & his turn to carry out * , 
Rule d. ■ ' • ■ ■ • " 

■ * ' ' • • 1 , ■ • • • ■ _ .... V, 

f) .flayers now iflay alteri^tely. ; 

' The"%layer whose battleWps are ^1- sunk first (after 

each player h§is had the same number of turns) loses 
the Ssarffe. If all battleships of both sides are sUnk/ ' 
tnen the game is a tie* 

I. a) Write the coordinates of each labeled point in the 

figure: ^ , • ^. ^ 



/b) Figure Ni3CD is a , , ^ ' ' ^ 

— -nni]i._,— -- ij_-"n ii m ii i * ~ ~ * 

c) Draw W, TJH, * arid m, V 

*;ci) ■ ffigur^ , epgh Is a * . 

ej On the graph mark: ' *• ; . 

A point J Whose, x-coordinate the 'same a? ' • 
the x-coordWe,of point A and whose ' y- 
.coordinate is* the same as ^e y-eoordinate of 

point a. " J : 

\'^) A point K- wnose x- coordinate is the same as* 
.the x-coordinate of the ppint C and whose 
y-<j,oordinate is the s6me as the y^coordinate of 
' ■. point B. . ^ • ; ■ ^ 

;. ; ■ (jj ,A po.int -L whose x-coordinate is the same as 
the x-coordinate of point^ e and whose 
' y-coordinate is" the same as the y-coordinate of 
^ psii^t . ' . . . 

'(4) point M whose x-coordinate is tne^^me as 

the x-coordinate of point " A and whose y-coordinate 
; , Is the same as the y-cooriSknate of point D . 
f) f^gwre .JKLM is a " \ 
«.)-..^put^^th§,are^ of- the regio^ JIOM. . . 
n) ^dimput^" the lengths of t^e base and .altitude of ea0h ' 
. of the .j^lip traanlles, AAJB, ABKC, ACLD, and 
• . A3?MA. ■ >; ■ . / • 

ij^^Compute the argas ^of . each bf jthe triangular regions \ 
wljose jsides ax:e the triangles of Exercise h . 
) . What.S the- aj?eia o'fHhe polygon region aBCD? • " 



CHANGING COORDINATES • . •• 

Exploration ,^ ^ 

1. -Suppose that P is the point X^!" +2) and R is the 

point C*"3, ■*'6). <^ . 

How many segments are there with_^ P and R, as endpoints? ; 

2. - Gwn the ordered pairs P and' R « in. Eicercise 1 and 

draw . . ' . 

J. Is C**2, on -Pi? If so, mark and label it S. 
^. Graph.the-ordeiaid pair tCo. '^2) and draw .If. . ^ 

5 IS the poirS '^^) on ST? Mark and label" it W. " 

6. Draw 

// What i%t cue does tlguTQ look like? . 
6. . The set -of ordered pairs you have graphed is: 

ipri, -^2); s(^2, -^Mi RC'a/^e), w(n, +4)0id TC*-5; -^s)). 

' " Form a new set of or/ered pairs by changing the coordinates 
of tnese pairs as fellows: Add "^T to each x-c,oordinate and 

add 0 to .each y-coordinate.. 

Name the corresponding new points. A, B, G, D, and E. 
9. a) ' oraph'and labil" the set of ordered pairs you f oun.d 

in Exercise y aAl draw the segments AC, CE, and BD. 

b) What doep tl^s new figure lopk like? 

c) How is the new figure related 1?o i:h6 old figure? 
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7 - ' ' • ^ ^ ' 

1. Graph and lab« tnxl sec of points:'. 

; _ tA^s, -1). Br=, cr.; DCs -d) 

b) 'Draw Sff, B?, iar, nr. ' ' ' 

c) Vhat kind of polygon is ^CD? . 

^ -n- set Of ordered pairs by subtracti^^ ^ , 

fro. eacn x-coordinate and subtracting ^6 fro. eaoh^ 
y-coordinate of the set of pairs of la. " 

b) Plot- this set of DolntV /p^^m 4.^ ' > 

^^^^^ corresponding points 

c) Draw HF, F^/ gH, he, ' • i 

d) I5,BF<5H congruent to ABCD? , • 

How is the new i-iKure we ^nt- k,, ^w,. ' 
, iagure we got by changing the y-.coordinates 

related to the old figure? . *. 

Orapn tws set of omered pairs, label the points^ ' 

b) Draw JS. RT 55. What letter d<Jes the- vmlo^. 
Of tnese segments look like?. . 



N ■ 



a) Poijn ^ new set of or^^red pairs ^ {E. P„ G, H}, from 
tAe old setoof Exercise as follows:. - Add ^3 to 
. \ ti^\4qordin^te and subtract "^6 " from the y-coordinate. 

. : b). >Grapk this set\of ordered pairs^' Draw EG,' M and W, 
c.) HOW does ina shaRe and position of this figure 'compare 
■with tne one for 'Exercise 3? ■ • 

5. suppose yoV wanted' to "move'* the figure of Exercise 3 
■ •• fTvi' uJTits t^?^iJ*^«^ left .' .What change would you -in 
the c-oordin&tes? 

. ' 6. What ohanise in the coordinates would "move" the figure . 

three units up? , • / ^ 

V ^7V,BattleshipOat.e 2: The''rules.pf this gam4 are the same 
; '>s tW for Battleship Game \1 (see end of Exercise^ * 

if. set. 5) 'except tha^i Rule d is repla-eed by: ? • • . - 
d*')'ll) The.first player calls out somethinig like; "2 
' units exactly to left of (*1, If there 

• -^^I^g^P^oint Cbattleship)- marked i*ith the 

V ' ^ coordinates ("l', '"3) then the marking Is 

- " erased (battleship sunk).- 

^ - ^ ■ .(2) If the first player said ,'»2 units exact^ly to the ^ 

\ • rim or \'^lj '^4)\ then the maT\il^^ 

would fee erased. 
V -7 • ' -"{3) If the fiij^rplayer sald>runit^ exacW^^ 
, » , +3),"' theii'the mari^ing at ("^1, O) would be. 
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If th^ nrat Player said "3 units exactly above 
; ri, •**3)^ then the marking at (+1, +6) would 

/ be erase<^ - 

^ .(5) If there, is no point marked at the ooordinateB ' 
, ■ "Js-'Wb^d. then -tne ^ponent has hie turn. 

.BRAlNms^mS: • in the ExpZox^tlon e^erotses "you gApLa ' 
oraere. pa^s ah. drp„ «e^ents which formed. the letter 
. A . Drav some other capital -letter- on a sheet of graph"-^ 
>paper.- Wrlte o'h a eeparaVe sheet the coordin^es of the" 
endpolhts-of the segments that ,o» the figure. Hand, the - 
instrucM^ne (,ut not the graph) to some other s.tud^t. x 
Sie If^e can follow the l„-8tructlons to obtain the same. 



lett^ you have on your graph paper 



\ 

\ 

-A 



2T9 



2S1 



1 
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graphs' OF SPECIAIP SETS - , ' ' 1 

. ' ^ ]S?:ploration ^ r ^ '^"^ 

• Suppose jwe have Just the set t I* 2* 5f ^^^r 
wish to wAte^3:he set of all\ the ordered palrf of .numbers 
such that tooth, niAjnbers. are In t^ls s^t.. , « 
'lU^fclow a eys^ro so you^ not oinit any pairs. , 

Pi Ai,l3t all pairs which have > /-^ 

f Irs A«iRSe?7 Then lia«-^n a 'second ^ow all which have* 
~~^2 as first*"TTCkRitofi2iL^nd so' on. 

^Arrange your pairs in a .<5hart^as '^own. below 

< . •) ■ -( ; " ) 
( V > • .) 
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a; ijoea Vluc Miiaj.y iss»i . 

numbers in the set I Ij. 2/ -J* ^» 
\l Where lQ..the chart' are all Nthe pairs with jh^ a^^^^^^^ 
. second number? With "^2 as second number? With • 
as the first number? 




X Find in the chart the ordered psilrs. in which the x- 



b) 

i. a) 

5 , a) 
6. a) 



coordinate jind y-coordlnate are the same.. List the pairs. 
Graph these ordered pairs . 

Find. In the chart the ordered pairs in which the sec'ond 
number is greater thari the 'first rfuinber, JAs^t them. 

Graph these ordered pairs, using a red crayon. Use the 
same axes you used for Exercise 3b. 

Find in the chart and list the ordered pairs iTi whiVlj 
-the second number is smaller than the first,' 

Graph these ordered pairs on the same axes you used for 
Exercise 3b, using, a green crayon. 

Find all the points whose y- coordinate Is """S. Draw 
in S^ack the line segpnent thrbugh these points. 



b) Do the same for the points .iwhose x-coordinate is ''"5,. 



/ 
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Exercise Set 7 

Use the numbers in this setj {"3, '*2> ""l," 0, ^1^ ^Z^ "^3) . 

Make a chart of, all^ ordered pairs of numbers with both ^ 
numbers In/the set above* How many shoulcl there be? ^ 

JilsJi_the^.,s4U;^f v^^^ the chart in whict^ the 7 

* • - , 

two coordinates are the same. Graph this set In red,. 

List the set of ordered pairs in ^/hich the second number' is 

2 greater than the first. (There should, be five such pairs.) 

Graph , this set in green on the axes you used for Exercise 2* 

List the set of ordered pairs In which th^ second number is 

3 less than the first. (There should be four suchx pairs.) 

Graph this set in blue on the same axes* 

List the set of ordered pairs in which the second number ie 
^the opposite of the first. (There should be ? pairs.) 

Graph this set in black on the ^ame axes. ' « ^ 

Does the set of red points suggest a line? the gre^n" 
points? the blue joints? the blaek?^ 

) ■ • ■ * 

. . ■ 4 

V 282 * , ^ • V 
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. * . BRAINTWi;STERS 

' Graph the set of ordered pairs (aC*"!^!) B("*"5;''^1) c(^3, 
liraw -m, BC^, * OT. p6rm new orj^ed pairs by'doiibling 

and call the points 
Is A ABC congruent 



each numbpi-. Graph the ordeB«f^palr^ 



--torA DEP? Does XVM^^ t^ same shap^? Are corresponding 
angles congruenit^; ' ' ] 



2. 



3. 



Draw some, ^other figure whose vertipes have positive ^ 
Ijit^gerB'as coordinates. Find the coordinates of each 
vertex. Multiply , each coordinate by > and draw the 
corresponding new figure. Are the figures the same -shape? 

Write a sentence that tell« what you have observed from^ 
EScerclses'l and 2. . , • * ^ 



4.. 
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^REFtiECTXONS 



Exploration 



Y6u*alred<iy know at least one meaning for "reflection." 
We think of a mirror or a pool of clear water as giving a 
reflection* Let us see what reflections are^ in geoinet3^* 

!• a) Graph this set of ordered pairs: * ^ ^ ^ 

♦ 

♦ Draw segments lc> an^ TS. The union of these 

0 . ^ . 



segments ^s a ^ 



Does your triangle^ ABC Took like triangle ABC below? 
This drawing shows also triangle DPE which is a ^ / 
reflection of triangle ABC^ Do you see why it is 
called d reflectioh? 



+1 


A 

c 

♦ 


* -9 ~8 "*7 "6 ~S "4 ""3~2 "1 Q 
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b) Copy the table below and write the coordinates of 

points D, E, and P,. pin in the distance of each 
point* from the y-ascls also. ^ 

•Point Coordinates of Distance of .point 
point . ' . from y-axis - 

^ , , 

■ F ' ( ^ ) 



^ 



X 
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c ) What do you observe about the coordin'feiteB of points 

\ t 

A and *D? » . 

dO What do you obseirve about the distances from A . to 
the y-axis and from D to the y-axis? 

e) .Are the observations you made for the points A and ** 
D similar for B and P? for C i^^and E? 

f) Mark and Oabel points D, P, and , E on your graph. ^ 
Draw triangle DFE, j 

.e) Fold your paper along the y-axls^and hold' y^>^ paper up 
* to -the li^ht. Does A fall on D? Does B fall on 
* F? C on E? 

. h) IS ^ABC =AdpE? • /- 
• ^ , 285 
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Point D is a reflection of point ^ in» t^^^^?>^is. 
Hoint F. is a Reflection of point B in the y-axis, * 



Point E Is a* reflection of point C in^the y-axis. 
Adfe is a reflection of AaBC in the vertical .axis . 



-Note that we get a reflection of a point in the vertical axis 

,when ti\e first coordinate of the point is replaced by its 

opposite^ and second coordinates remain the same* 

- * 

A figure is a reflectiorr' of another in the vertical axis 
if corresponding points are the same distance from the vertical 
axis but in opposite directions from it^ ^ 



4 
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2. How can we get a reflection of A ABC in the horizontal 

.«» » ■■■ ■ 

axis? In the drawing below, does triangle LKJ looic like 
..a reflection of triangle ABC in the horizontal axis? 
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a) Copy the table belQw and fill In the mi^ssing |'acts. 
point . 



A 

L 

B 
K 

C 
J 



Coordinates 
of point 

( ) 
( ' ) 



Distance from 
X-axis 
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b; ^ What do you observe a"bbut the coordinates of: 
• .(1) A and ^ L ^ 

(2) B and K ? 

(3) y C' .and J, ? 

c; What do you observe about the distance of; 



(l) A and L the,x-axis? 



(2) B stftd:' K from the x-axis? ^ 

. I .^^^^^^ PV'^^T^ ^^?J^::M^.§X 

d) *How do ^hese observations compare with those, you inade » 
from the table in Exercise 1? . , ' ♦ 

' e) Along "Which axis would you fo^ this drawing so that 

. A, B, and C would fall on the correspojiding points 

L, K, and J? ' . * , ' 

f) When the second coordinate .pT each> point is replaced 

by its opposite and the first coordinate remains the 

* ' *' ■ 

same, "we get a ref*Lection in the ? axis; 

A figure is a reflection of another Mgure in the-^hor 
axis" if oorrespondiiig points are the same distance from t 
horizontal axis, but in ^^osil;^ directions front it* 

3. aj^ Graph this set of^^dered pairs: 



Cfl, ~10) 



DC^9, "10) 

^pr9, "6) 



G(-7, "6) 




Draw tJD, M. 

TJiis figure looks like a drawing of a 



) 
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b) Graph the reflection of point A in the y-axis. 
The reflection of A , in the >-axis should have the 

same ■ ? coordinate as '"^ft. Its ' • 

coordinate should be the' opposite of A»s. 

- ' • f , ■ • 

Point A and Its reflection in the y-axis should > 
be the 'same distance from, the •? . axis. 

c) Graph the reflection in the- y-axis of the other 
labeled points, ^Draw segments > to get the vPefJlection 

. of the figure . 



» d)' Do your figures look like the' ones in the grapf bellow? 
• Lab^l the points of your reflection figure as shown. 




4^1 +2+3+4 +5 +g +7 4q +9 ^ 



K 
R 



• 

s 






M • 1 
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e) Name pairs of points &o t;hat one point is, the 

reflection of the other. Tell how far each point is 
from the y-axls. * ^ 



f) Find ^ point on halfway between A and E» 



v^VCall It t?hat are the coordinates of W? 



Find a point on JK halfway between vT and Call 
it N» . What are the coordinates of# N? 

Is N the refleAlon of W? Do you think points . 
of one figurfe are the reflections of corresponding 



^oln 



olnts of the other? ■ . • • 

g) Along what line can you fold your graph so that 

points of the reflection fall on corresponding points 
of the figure? . . •> ^ 

This is' an ^example of reflection in a line . The line 
Qf reflection in this caS'e is the y-axis* 

ft) Draw the reflection of polygon ABCIE in the 

horizontal axis. * . 

(1) is this an example of reflection in a line?^ If so 
what line? . ~ 

(2) Does the linfe of reflection always have to be 

* » 

the X-axis or the y-axis?i 



Exei;clse Set 8 



a)' ^l) Graph this set of ordered pairs. Label each poini; 
\ 'with its letter and coordimtes^ ^ 

(2) Draw AB, W. ^ ' 

(3) Is your, figure triangle? ^ 
i^^b) Graph the reflection in the^vertical ^xls of AABG, 

Label each vertex of this second ^triangle with its 
coordinates • " 

q) Graph the reflection irP the horizontal axis o^^AABC, 

Label each >fertex of this third triangle with its 



coordinates ♦ 

The 13,ne d# reflection ' 
in this ^rawing is the 
J - axis . 



.r 




□ 



□ 




The line of reflection in t^is drawing is the ? -axis 

y 




M 



X 
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<. a) .Graph this sit of ordered* fiairs:^ 

. ; { 7.), Era, --3), pr?, ""a); ore; -^^^ 

Draw DE, IF, -05. ' • ^ . *. 

b) J^raph the refaectlon, of quadrilateral DEPG.lnthe 
horizontal- axis and Jabe^. each vertex of this new 
quadrileiteral With its coordinates. 

5. a) Draw the triAngle;^ whose vertices are points with 

,0. r ' • ' -N . ♦ ' . • . • 

coordinates "a), B(~;i, - "2),- C(~2, "io) 

^) Graph its reflecti,on ^ t"he hoirlzontaa axis. Label each 

vertex of the new. triangle with its coordinates."^ What • 

is the. line of reflection? ' 

^ ^) Graph the reflection- of the triangle in Exercise 5a' 

in the.y-axis\ 

BRAINTWISTERS " . ' * ' ' 

1. a) Graph this set of ordered pairs. Label each point asV 

^ you graph it. , / V ' 

A(+8, -2)' G^a, -6-) M^e, -4) V(+l8,:-3) 

bCiS, "10) H(+l, "5) . P(+8, -8) • W(+13, '7) 

0^4,-13) j(+i,/-5)^ rC*^16, -1), xC^lh, "Q)^ 

■ J>C2, -13) K^S, "5) " VlO, -4) y(+20, -5) . 

, EC^a, -9)^ • LC/f.rb) • t(+ll, 2(+17, *-ll) 

^ Fr2, -9) . ' ■ ' • : 

* ♦ • i ^ ♦ ♦ 

b') Draw IS,. c) Draw W, * d) ' Draw MT, e) Draw"W, 

and Ee. and rs, and • 

JA . and EP BZ . 
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This is a di|^t|^g of Chi^f 'Poliit^d Head, Draw his 
: -rpflectton in the jverUcal axis. [ ./ 

■2» The reflection of the letter a' i» tm vertical aoci»-is 

also- a letter -A, hut the rfefle*cfion of the* letter 'A., in 

*.'•■• . . »^ ' • • ^ 

,the ^lorizontai axis is not., ■ ' . 



A 



A 



J' .J 




0 


— 1 — ^ 

V ' 



> 



. ' .'^Can yoj^' thipk af any other capital letters which would be 
the same as their reflections in the vertical axes?" The 
horizontal axes? both axfea? . > 

.\ 3, ^Set, the chart /for Exploration Probl^ number 1 on page 28o in 
X your text,, , Can' you find an illustration of reflep.tion of - 
• a se^j/of points in a line which is not the x-iaxis and not 

the y-axis? If ,so, write the coordinates of a point and the 

• - • • ^ , ■ .. . . *' ■ ' ' ~ . 

, coordinates of its reflection. What dp you observe? Test' 
||our observation on three other i)bints.' o , ' » 

4. Battleship Game, # 3: * The rules* of this game are the same as 
• ■ - • those "for ^attleship Game # 1 (see «nd of Exercise Set 5)|| 
except, that Rule d) is replaced by: * 

■ d)** {1} The first player, calls out something like Reflection' 

of ('**l,''**3) in the x-axis'*. If there is a point 
(battleship) \marked, with coorditiates ("^1, "*3) then . 

■ . , the marking' there is er&sed. (battleship sunk). If 

N there Ts also a point marked at ^3) it is erased 
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(2) 



/ 



• '(two battleships* S\ink at one firingl )^ If ' there 

• is no point marked at ("^1, "j) (even though there 

might be one at ("^1, ^3)j th^n no markings are 

v ' ^ 

erased and the opponent then has his turn*/ 
If the first player calls out something llkfe « 
"reflection of {^i^ ^3) in the y-ax;;is^^ then the"" 
markiuG at ("1, ^5) is eraseal'^f there is also 
a point marked at ("i, ^3), then that marking is 
also erased, ^f there is no point marked at 
(~1, then no markings are era-sect and the 

oppone||^haB his turn. 



Make up sofaf rules for a hardier Battleship game which 

illustrates the^ Ideas of this chapter.' Hint: see if 

■* , - * . ♦ . 

y^>u can' use symmetry ideas, to sink ^5 or even ^. ships 
,at once. . ^ . ^ ^ . 



^ 
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SYMMETHIC PICRJRBS 



,Expl oration 



1. Fold a piece of paper and orease the fold» Mark a point 
* ' ,A and a point B on the creaae. 



Start at A and dr^w a curve which, does not intersect 
.Xtseir and ends at B. ' 



Use scisso35s to cut along the 
curve* Be sure to cut 
through both parts of the 
sheet of paper . • UnJ^bld the 
part of the paper you cut 
out . - 




J«F - Crease 



The curve Is a s^yimnetrlc figure. The, union of 'the curve 
and its interior Is also a.syinroetric figure, Either, set 
of points furnishes ^an example of line" symmetry because^ 
when the paper is folded along th| line suggested by the 
crease one part of the figure fits exactly on. the other. 
The line represented^ by the crease is the line* of symmetry 
symmetry . 



( 



2| George has a "crewcut". is this picture of "his head 
a symmetric figurfe? ,If so, lay your ruler along the 
L axis of symmetry, . . 
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Chifef Poirfted.Heacl made an arrowhead/ 
It looked iike this: 



Is it syrometric? If so, what is * 
the axis of symmetry? '\ 



Trace these symmetric figures on a sheet of paper. Then 
use your ruler to draw^^he ^Is of symmetry on each of 
*your tracings. ; • ^ : ' 




. Must an aacis of symmetry necessarily toe either horizontal 
or vertical? 
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6: Use your compass and straightedge to construct an' . * 

--■'*».' ■ • . 

eqv^llateral -triangle.- ; Let the length of each side be ^ * 

. three inches, ' - * * ^ — ' 

Cut ovut the triaftgular* region. . " * 

'~ ■ . . * . ^ ' , . * ' . ■ ■ > 

■ a ) Can you. fold .th«d paper to shpW an axis' of symmetry? 
Can you show another axis of symmetry? How many: axes 

• of symmetry are there? * • ; 

1 • , > ■ t ■ 

b) Can a figure have more than .one axis of symmetry? Must 
it hsPve more than one? ' . 

7. Trace this. drawing of a 
"rectangle . • ^ 

. a) Is it a symmetrio figure? 
• ' If so, draw as many axes * 
of symmetry as you can. 




V 

b) How many axes of symmeti^ does a rectangle have? 
fi) How many axes of symmetry does a sciuare have? 



8, Construct a circle with a radius of two inches. Cut out 

/ ■ ' ■• , . ' . , 

/ the circular region . * . 

a) How m§ny axes of symmetry do you think a circle has? 
» b)\ What is th-e intersection of all the axes of. symmetry of 
circle? 



9. Are there examples of syiranetric figures in your classroom? 
If 30, describe the axis of symmetry for each figure: 



A3 you go home this afternoon look for examples of 

; . ■ ■ ■ '* 
syrnmetrio figures Notice. where the axis of symmetry is* 

You win find many examples. ^Look about your 'home for ' 

symmetric figui^s* Be especi^ally alert, at tjie /linner table 

in. fintiihg symmetric figures* t 

* Exercis.e Set 9 •* 



1. This ^ is a drawing of a 
front cif a wide buef. X 
it a symmetric figure? 



2. V/hich of th,ese drawings seem'to be symmetric figures? 





3. An insect might look. like this. Does 
It appear to be a symmetric figure? 




X. 
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Polygon 




' ABCD . is a 

square . ^ triangle 
- f ADiS is dn E 

equ^la'teral * 
~~trlanj|^e. 



Tface this figure on your paper. 

a) Name three symmetric figures. . 

) Draw all the axes of ^^ymmetry f or square- ABCD, 

c ) IJraw all of the axes of .symmetry for equilateral > 
, \triangle MM, • . ^ . ' . 

d) Is thfere an axis of symmetry^ for polygon ABODE? 

e; Look carefully at your drawing and the axes of symmetry 
you have drawn. If you consider these axes as well 
as the original figure,- do there^ * appear ^-tq^r be ^ even 
more symmetric figures? • • '* ^ " 




5. Which of these are tru€i statements? * ' 

, , .1 • ^ ^ . / . ' 

a-) Axes of symmetry do not need to be, vertical or 

^ ^ ^^^^ 



* horizontal ♦ 



b) A syinmfetrlc figi^e mist ftav^ twci axes of syinmetry% 

c) . . A figure is s^nnmetric if half of it is<a reflection of 



the other half. 



d) An isosceles triangle is an* exampl^'i^ a syiranet'i'ic 



■figure. 



6. Print, the capital letters of the atffghabet./ Which ar 
examples of s;i^etrlc figures? 



ft. 
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SYMMETRY AND- REFLECTION 



Exploration*" 



Is an axis of aynmietry the same thing as a line of 
reflection^ Think about this question as you work out these 
exercises ♦ . . ♦ - ' . 



f 1, a) Graph t^is set of ordered pairs i^* 

, ; ; A(-io, -^6)^ ' D(-i; -^4) 

/ • B(-e, +6) E(-3, -4) 



oril, t4) . 
H("8, ■^4) . 



Draw ,IB, BC, CD, and . SJT 



Does your drawing look like the one below? 






-'9-b -7-6-5-4-3-^-1 0 

-1 

-2 

. -3 
-4 



+1 42 43 44 45 46 47 +8 49 
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^ b) Is polygon AbCDEPGH a ^j^etHc figu^s? » ^' 
^ Use your straightedge to draw the ^xia of symmetry.. . 

. c) Suppose you folded your paper on the pels of 'symmetry.- • 

• • ©n what; points 'would thes^ points fall?, 

^ ? ' H on ' ? G on ? P on ' ? ^ 

d) Call the point where the axis of Symmetry intersects 
AB, point J. v/hat are the coordinates of J? 

a ) Do A, B, and J have the same y-coordlnate? * Hqw 
long IB 35?* How long Is Iff? 

Are A and B the same distance from the axi§ of 
j isymmetry? *" 

f) gall the Intersection of the axis Gf, symmetry with 

• point K. Are P and E 'the same distance from JK? 



g) Are H and C 'the same distance froio ^JK? 
Are D and 0 the same distance from -JK?. 

. ■■ • ' ' 

h) What are the coordinates of. the point of intersection 

• -of the x-axins-^%h Wi with ^? withv 3[C? 
- Do these three i>oints determine co^igruent segments on 
the- X-axis? 

, . . ■ • • . ■ * 

Since corresponding points or the curve are ttie" s^ime " " 



dlstaSnce from JK, one part of the curve is the reflection of 

• J • 
the other. JK is the*- line of Reflection: 
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Carve JBCDEK is the reflection of, curve* JAHGPK. " 
Curve JAffGPK is the reflection of curve *^BCPEK.'. 
The, axis of syrometjTy, JKr is als6 .thfe line, of reflection! 

2. a) Choose a point R in the interior of polygon ABCDEFGH 
whose coordinates are integers. (Do not choose a point 
. on the axis of synunetry.) What ^re the coordinates of 
the point you chose? * ^ ^ 

to) F^nd the. point ^■/hich is the ,refl action of 'i?- in the 
axis of-ffinnmetry, JK. . Gall it S. What are- the 
coordinates* of S? \ - 

c) Find the point which is the -reflection of R iii the 
X-axis.. Call it \Iha.t are its co<^dinates? 

. ' - •'. ' 

d) ^ Find the point W which is^he reflection of R in 
' the-y~axis. Wttiff^are the coordinates of W? 



» ft 
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Exercj.se Set 10 



1 . Trace this square on .paper, and curajt the square and its 
region. How many axes of symmetry does it have?. 




■ - / H , • . . • . 

2." a) Graph this «et of ordered pairs. 

Draw 7®, ^ W, (Si, and DA* 
bX What kind of quadrilateral is polygon ABCD? 

c) The Square, ABCD has rfow many axes of symmetry? Name them< 

d) *What point i& a reflection. of A in the x-axis? in 

the y-axis? ^In^ EID? • ; 

e) What point is the' reflection of b' in the x-axis? 

in the y-axis? In AC? In BD? * . ' ' , - 



3. a) ^Qryh the set: n^^, "5), 's(n, -6), T(+t, +3^ 
Draw ti»iangle ' RST. ! — 

b) Draw the reflection of triangle RST in the y-axis. 
Call the reflection triangle XY2. 

c) Is* the union of triangle RST and triangle XYZ a 
synan^tric set of points? If so, wh^t is the axis of 
symmetry? . 



♦ > BRAINTWISTERS , 

a) Look ^t your drawing for Exercise 2; Set 10. . Graph the 
point C*"!, "•^S),:- and label it E., ' • 

b) What pblnt is the reflection of E in the x-axis? in 



the y-axls? in "'AC (call this reflection point p)? 



in (call this- reflection point G)? 
. q) What do you notice about the coordinates of these 
reflecl^on points, ^ 

2. a}^ Graph this set of ordered pairs: 

B(''4, •^9) ■ " EC*-?, ■'l) ' i 

~~ 0^3, .^10) fCo, -^1) ^• 

Draw W, C5, /Ge, W, 
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Graph these points using the' same axe's. . " 

. j{o^^^) , , ; p(6, -^5)^' ' • , • 

Draw ^ KE, 1?m,. IT, TiF, . ' " 

Graph this set of prclered pairs using the saftie'axes, 

~ 3^2, +8) , VC^2, +7) ■ . ■* . 

]>aw , W, and , - , , *• 

Draw the reflection of the figure you now have in the 
vertical axis^ 

Y9U have a picture of Dandy DanV is it an exaiapl^ 
of a symmetric figure? 



